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m B m 
\z. \^fzLo mB^mm^\^ ^^^^^ M^M(Dm^\atm^ :^mmi>m\f^ htix 

tst:^^^i^m^^J^BmXh^^^M (Bacillus subtilis) ^^t^^^ffiV^/cm 
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i y) ^^fiX v^. rn^K.^ ^^^^^ W(DUm.f)mi^X{i^fJ: < /j; 5 i: v^ p 

^(D'^W'^M^^^iry<'f-/i^^ ' Zfl^^:^4: 7 (Badllus brevis 47) (#fP:JC 
fifel) tr^fei:i~6^'^^/^^ • >^l^tr^ (Bacillus brevis) 

f3:i^, /^^/l^j^ • -^f vif;^ (Badllus brevis) 16S rENA3te^<7) 

CBrevibadUus choshinensis) . ^ V If/^^/l^;^ - 7^ V tf ;^ (BrevLbacaUus brevis) 
J^£^2)=>e>'fe5>^I^tV^^/^^ (Brevibaciniis) J1^0^c^^:9'^^^TV^S (## 

fpiscmi) o 
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■ffitLfc^t^ b T y 1/ tV< ^jv:;^ • 5^ 3 -^^^ ^ iy;?; H P D 3 1 (BreYibaci]lus 
dhoshineosisHPDSl) (FERM BP-1 0 8 7) (PERM BP- 6 8 
6 3 : ^^'f-JVy^ • H 1 0 2 (BaciUusbrevisH102) (#W:fcSfc2) h 

^O^MtSfe-efe5-^Vlf/^^7U>'. • ^3 !>->'^V->';^HPD 3 1- 
S 5 (Brevibacfllus choskmensis HPD31-S5) ( F E RM B P - 6 6 2 3 : 
7|c®*S|?JiBac3]lusbrevisirPD31-S5(^^^-e^fe$ttfc„ ) :6S>$^if $nfc„ ^ 

bT> :L=i(\.h<omm±-^\- ±^mmmmm=f- (hegf) -^^^h-f^m^ 

fF:S:ilt 2 (l^:S:itlc*3V ^-c v if /^^/i^;?^ • ^ 3 h p d 3 i 

BadllusbrevisHPDBl ilS^^tl.TV^5„ ) fitltc^^HTV^So 

• ^3 ^^^/j^i^-^x^.HPD 3 i:rt^hpd3 i 

^i^-^^^HPD-3 l<DJS^«±:?»Je:>^U-C"^^^V-PAGE (1f^^i/7:7) 
^£131 J: 5 ^ >->/-N°i^K^fet4<7:)1tW^fTofcf&m-e«:. HI 2 ^::^$^TV^S i 5 

^^-/^^W^f^^tSi* (iJ^^^-^'^J^K^fl^l*) ^mmMz.7§^-^fi.\^m. 
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TMc^ mi^W^^m^"^. :3iSfd^i)^fj:mm^i^ (6 O°C/0^b 1 0 0°C) -Ctj^ 
<?3®^Srl/l OJc^^^!^^^^. #fi^*^-C'(Z)NF^) Ji0*5fcJ;iJ:o-ClS:dSfe5t> 

^^K^i^^Xitm^^^MWt l.xy<zyy:^ • -^J-V :^ SMS 2 7 5 
:S:ifc4 : #5|sF4-2 8 7 6 8 6) tj^i^tmrn^fxTXiXt^^bo b:6^u^id5 
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#^BS 60-58074 ^<2^# 

Int. J. Syst. Bacteriol., 46, 939-946 (19 
-9 6) 

.#MBS .6 3-5 6 2 7 7 -§-5^^ 

Ann. NY Acad. Sci. , 7 8 2, 1 1 5-1 2 2 (1 9 9 6) 
9 6 4 8 5-^^^ 

i|#fF::Stm4 

S^m^^ - 2 8 7 6 8 6 

is.m\^ti^tK^y). m^^^ ^^^^^ 'M.(o^^m±m^m-i(^\^-t ufc:/ v tf/-^^/^ 
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^y^^y^ HPD31 -^Wrn^. UWM^WiZ. J; S 2^^^^<^m#t:^^ 

^HPD31 hn^COm^^^ >'^^°:^'«0^mtt<^^l-TV^^^^^®^bfcl„ 
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m^MBmx-h^ I MP tM^^^m^^ i^y<^M^Mmm'c^^'EMP<Dm.^^ 

m^Xh^yi^^'^^'^^^:^ -^3 »>i^^i/v;^HPD 3 1 J; ^^m^i&UVfc:z 
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I 

mi 

v^;^HPD3i (ix— vi) , :7'uifV^^/p;5?. • ^3 !>v'^:/->;^HPD 3 1 — 

03 
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-^^^HPDS l-SP 3 (W— ^^2) 0»P^®^<7)i5^V/-?>5'®^?^*?t'l4Sr 
il|4 

nfc:/^?' I L-i j5l;:Mi"SCBB^feo^l^^:^i-|a®-efeoT. i;^^?' I L- 

yuif/^^/U>^ • ^3 ^7v^;^:xi/;^HPD 3 l/pNY3 01-pIL-li3% 
^ i^— 2 t:±jt^^^mx.#:>^ V If y^^/u;^ '^nt7 i/^iy'iy:^ H P D 3 l 
-S P 3/'pNY3 0 1-p 11.— 1 B^tMt^ 
US 

^>'v>?.HPD 3 1 - s p 3 ^m^k \^xm\'^fdmB.=f'U^^\^^ ^ ^m^m-^ 

^fz.zf'^ I L- 1 ^ \zM^:biji':f^ I L- 1 /3^flst3:J;6 !>^:^i5^i^:/ci $/ V(D 

3i/'pNY3oi-piL — i^^^L. V—:/ 2 ^*^t'S^limx.^$:•^ 

• 9^3 !>->';^:/v':^H PD 3 1-SP 3/'pNY3 Ol-pIL-1/3^ 

1^6 

:/vif/^^>'^;^ • ^3 !>v^:/i/;^HPD 3 i^t)«:;^i^if^^^/^;^ • 
;^^:/i/;^HPD 3 i-SP 3 UTffiv^fcit^-?•mm^^^:J:'9> ^flSrtlc 

#»^$tbfcy^^ I FN - '/l-m-5*T:>^i5' I FN-'/^m-J:S!>^;=^i5^^ 

m^7M-mmx-&)^„ ta^^^ V'—iyi\-mBi'^m^^^^'^^^'^^^^^ -^^^ 

-y^ HPD3l/pNY30l tr:^ i^— V 2 f*5t'feT-M#t;tfis:::^ V if 
/^^/Wx^ • ^3 iJ^V^^i^ixj^HPD 3 l//pNY3 O 1 — p I NF-v^:^U 
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U—>3 itM^^BM^i^-:^^ 1/ • ^ 3 HPD31-SP 

3/pNY3 0 1 — p I FN-v^^i-„ • 

1119 

Sit^^empODNAifi^J (_b^) ^tttTo 

mi 0 

Ml 2 

^a-fe^ i mpCDDNAga^J (_h^) Sr^-fo 
@1 3 

014 

Hos Pl^Hos P2^Hos P3. Hos P 4:^7f^ir„ 

mi 5 

IT'^-f'^— i mp Pl> imp P 2 
016 

f 1 p PI tr^i-o 

01 7 

flp P2 3Sr:^-f„ 

018 

-f^^^— f 1 p p 3 

11 



wo 2005/045005 PCT/JP2004/016912 
019 

02 0. 

•7'7H'-=5'— f 1 p P5^^-f„ 
02 1 

Zfv^-^—i 1 P P6Sr:T^-i~o 
02 2 

^9^-7— flp PT^^-To 
02 3. 

•Zf^^-^^f 1 P PS^Tfi-ir, 
02 4 

Zf^^-^— emp PI. emp P2 <D|^ia^!lStJ«T ^ /^SB^Jt''-^ ^ 
02 5 

emp P3. emp P4x T ^'f^^'fy ^-^^^Tfi-to 

02 6. 

HJfe^sj 1 9 lz::}ott S-fe :7"^ -<"-<Sr:^-ro 
02 7 

0 2 8 

02 9 
0 3 0 

03 1 
03 2 
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m 3 3 ■ 

@3 4 

ms 6 

03 7. 

Ti2(^ (i) ~ d 6) ^mmmm(Dmti.x^-^-t^h(Dx-h^o 

(a) 

Wi¥i^M:0. 4~0. 6X1. 5~4Mm 

(b) ^m^^^w 

UT^a ^ — 

(c) mo'^m. 
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( 4 ) mif-mio^mw&.i^^ h o s (Dttsia^j/D^iE^j^-^ i \z7f:irm^\-vh s :i 

(a) 

:0.4~0.6X1.5~4Mm 

(b) 

VPT:^h — 

^^i^m(Dmm + 

^^^^^ + 
(c) 
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(10) m^n^m^ Si^^^t^^^'?^ i m p (omm^MiWMm^ s 

(11) w&^-^^^ ^-y^^^ wamw^'i^'ieP^ e m p jit;«i^flai^^^^ ^^^^^ 

(12) JJa^^=l^?^^^b/^V^ri:. ^#mii-S±:IB (1 1) i^iam<^>''i^tv<? 

(13) T-l/trV^^/l^^ • ^3 ^7-:^^- W;^HPD 3 1 — S P 3 (FERMB 
P-0 8 4 7 9) „ 

(1 4) JilB (1) ~ (1 3) (0\^'fM-^ 1 ^t^iia^oy VtV^^/W>^ • ^ 

(15) J:iia (14) tClB^O -f V tv^^/k;^ • ^ 3 ix;^ ^ v':?<.?f^K^4fe^$: 

(16) _hfB (1) ~ (13) (DV^-m:^)^ 1 m^^WL(0-f\^^^<^^)V:^ ■ ^ 

II^J^a<733^m. #e>ttfci^^|5N<75tf J&^6>ia^?l^^tg^W b^^^V^®^t^^tlli-§ 
\i^^Wm:MWr^f:.^<Dmm^^ ■t^v^v^^/i-;^ • ^3 t7^y^^y''y:^\^mrr^ 
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bT||j^O&'5:7'WfcrV^^/W;^ • ^3 !j7v'^>>'v'j«>HPD 3 1 (FERM BP 

- 1 0 8 7) . ^(D^m^(Dzfu}f^^'^/u:^ • ^3 t7-y^i^iy:^iiTU 

31-S5 (FERM BP-66 2 3) * UV\ 3^j;*3> 

OTife-e^So *f^x r>m (D- V a 1 u e) n^Bm (^fla^^ia) &t)«aa^ 

yi^tf/^^/U;^ ■ ^3 l^v^^^'v'JJ^.HPD 3 lOh o s <DDNAi^£ifl^J^ia^J 

#131^?* LV^ti (Z) i: U-C*tQl!aF*3^Mi5' V^'^iJ' ^^^^^^ i m p R.xmS^ 
y^<^ W5>^^3t^^ e m p ^fctf 6 i: 5o 

WiWS--^^^ y^<^'m/7^W^MW^=f- e m p (7)DNAia^J(Df!li: UX. :/ Wlf 
/^^/w;^ • ^3 !>v'^:/v'XHPD 3 1 (Dempit'fe^<^DNA:^Saa^J<^Sa>?U 
#■^3 (EI 9 — 1 l<^_b^) lJ::^U-e<Z>DNAia^J|2:^lS:i-S>^i^i^^^^/i^:^ • 
^3 i>iy;t-:^t/:^HPr>3 1 Ojteiia^±^^5'>"''-?^W5^^^EMP(?5T^ 7^ 

ifi^j^ia^ij#-^4 (ii9~ii<DT^) t^i^-f-o 
* fc. ^^^^^ w^mm^^^ i m p (^)d n Aiaa?«j<^^>i t lt. 
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-f V IfV^^/U-;^ 'J-^t? ^y^- y-yy^ HPD31<^imp %B.=f-(f:> D N A:^S@a^iJ 

^ifl^J#-^5 (iai2~i3 0±^) Jji^u ■e<7)DNAifl^Jl^:*|-JS:i-'5yvii' 
or 5: / ^^j%lBa?«Jil-i- 6 (012 — 13 otS) ie:^i-„ emp:r.t^ i mp 

t> u < fi#*B $ tbfcT ^ y ^iB^ij/e)^ ^ T^cC s y^^^ KT-fe o t % ^'/-^^J^ 

o.%JEii±s i ^ 0^ L'< o°m_ho+Bi^i4^^-rsr ^ y^ia^j^s^-rSo 
Mi-s Ba2?iJ#-^6ij:ia^or^>^mE??uo— gpor^y^^a^ei^, ^fA 

t b < {*^^AP $ MlT % y ^IB^J^O^ b 5fe 5 V/-?i5^ KT**> o T % iJ' >'>'-?iJ' 

or 5 y ^josgm. ^Ati u < f*#^p ^ tbfcr 5; y ggia^Uj f*^ r ^. y 
^^oSli^iJ' >'/^•^5^ ®oS:<^s3|||5tJ-*3tt s r 5: y ^^So^fiic J; o t 

HmiB^J#-^6or5y^ia^J^m->ctU 5 0%m_h. ^if*L<f±6 

0 %i^;_b. J: <9 C< 7 o%i^_ho^ai^ti^wi-^r 5 / mwM-^Wk-f^. 

^yy<i^mi^MMM.^'f-emp (iB^J#-^3) \^^^^ti^o r.r-e r— last^ 

r ^ y ^jdsmife, ^At> u < i-tma^fht^r ^ y ^^jj <DMmt. JiIb 

bfc E M P IJIO V ^■co^'a' ^ o 

fcStc, ia^J#-^ 6 i^|B^o:r ^ y ^3?!lo— Spor 5 y ^^^^ 
If At> U< {i#^JP$tLfcr ^ y^@a^J^>b^iSi5' ://-?i5'®<Sr='- Ki-^m^^^x* 
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jiPFi^ma^^ i m p ^Xmrn^-^^^ %.'^^mm^'MB.=^ ^r^ypCO^xi'-z^ 

ly-if\t^ Molecular Cloning 2nd ed. , A Lab 
oratory Manual, Cold Spring Harbor L 
aboratory Press, New York (1 9 8 9)^1-12^ 

^fe-fb^f^ i: J^j; Sat-es^^ = — K-TS D N Aia^J(^— iHS^^i" 6 D N Al^>t S::/ 

. i mpit^^^^tf DNAifjt^-T^l/fcV^^/W;^ • ^3 !>->'^>'v';^-e 

impat^^l^$i5(D— |FPlS*^%FRTia^!l (Ge n e, 2 1 2, 77-8 6 (1 
9 9 8) ) ^M#Jt2:^-3^^Jii5*143t^^ (^y;tf^^:^*^'f V^Wttat^i^) 

>^j:6DNA^>ti-g#;«)^;t i mpatfe^^Sr^irr^o ^(^^m. ^O— §5)55;^-;^ 

3vDNAim^iii*ttfcy viiv^^/u;^ . <^3-ii7ix^i^ix;^0t^%S^i-Sfcii) 
(7)||-(D^«14]t^-i^ («?i|x.f^Jiy >^T3-^^ix:/«tiit^^) ^^A-r^rii: 
131 J: >3 . imp it^^S'fb.^^iJ' — ^«lli-5„ 
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t^.fc impal^^^i:cDPp1-el=ai^mm;tSJt?55^^^$tb§o ^<^^m. ^^ir-^-^-y 
:^m^^7M-'^m^\±. ^ ^-^-r v^i^aSttit^^- F R T 5/ h c»_b»SiBfl<^ i 
inp|fP<^^9^-e+il^jeJ^;^S^&/5S^-oTV^6t^. T^fl!l<^ i mpSPOJ^^-effiPM 

m^^t^U^^X\^^^m i^y'ji-^^:^-^—^^—m i^s-^^ttS^irt-TtcSo 

l^^mm-^. JBAJiJeiJz?). >$^/AJtOimpit^^^3dS:^^fb$ti.fc-7'l/tV^f^ 
PGR i:>5^y ^ ^'iJ^lMf^^^^'fe.ift-i: "9^x5^ i:;05-e#5o 

m^m^ir^ F 1 p y =1 :^ — if %;lv^fc F R TWMf^(Dm^^B.ti:-\^ J: ± 
^—^mUir^o Hl-v rcT?:?'^;^^ k^^^j^— j;:^«*5l5(^F 1 p y ai^fcr-:^ 

— ^5te^ (Na t u r e, 2 8 6, 8 60 - 8 6 4 ( 1 9 8 0) ) ^ 1:^1/ 
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PAGE (1f-<^^7^) m^f:Li-iTy:^-^4l^^Ty^=i'-^l^(D^-^^y<i^W^ 

:^ -yx/T^ HPD3 1 — SP 1 (BrevibadUus choshinensds HPD31-SP1) ^^^f 

t bT«. mMmK7ri-irzfu\f^<^/v:^ • ^^^v/^i^i/^HPD 3 l - S P 2 
(Brevib^ciUus choshinensis HPD31-SP2) ^^Jf 5 t ib^X'^ So * fcj€i-s 

JS^Jl;::^-!":/ \fy^=f-/U^ • ^ a v-;^ HPD3 l — SP3 (Brevibacaius 

choshinensis HPD31-SP3) <lr^tf S t dS-e# So 

y Wlfv^^/l'^^ • f-3 >^->'^:/i^:^HPD 3 1 — S P 3 (Brevibacaius 
choshinensis HPD31-SP3) f*. ¥^1 5^9^ 1 1 Bftt?i!#flF^i^^te-fe ViJ' 

— (^Mmo<fim:^— Tg i<^i) ^j:^^^^^ b^^rt-iii^^fe^tt. ^te 

#-^FERM BP-0 8 4 7 9;6S-%-;tbtbfc„ 

y-yp^ti^m^mmi-^'h(D-vnm\ ^om^6«}tt^jm^?i:*5«p x-fes„ 

(a) 

^i^^^ : 0. 4~0. 6X1. 5~4;*m 
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(b) ^m^m^m 
mtyKm(D^^ (T s I m^mm) 

o — FT:^ h 

S p H 

(c) mcOtSS 



+ 
+ 



+ 



+ 
+ 



6~8 



6 o't^-cjEss-rs 



(1) -e'^^^-PAGE{CJ;^-^^^i/(Z>i^?g14S'J^^fe„ 

(2) ^^±^^T:/:^7-^-i'>'^^$-^. u:mL(omt:^mc^i^n-^^T-/ 



22 



wo 2005/045005 PCT/JP2004/016912 
(a 2) 

■efSTi-S h ^v^v^. =^|B-r SHJfeM-eJ^x 1/120 SAT. 1/3 30 

1/5.OT. M}-0^b<(*l/8~l/l 0OT*V^9„ 

tf ;^ 4 7 <^>^0i$:^tJ^ ://-^ i5' mMBPi- (MW P il^-i^) cd -7" a 
u 'f-a^ zyi^:^ H P D 3 1 <7)±^®<*:^^? i^^^i^ Kitfe^ (H 
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F-rsDN Aia^j'fe ^^^#if ^ :i ^^"C t 

110 (#PB¥6-1 3 378 2). p NY 301 (ijt^^p i o - 2 9 5 3 7 8) 
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m^i^(om^Rxm^^^ ^^^^^ 'M^^^<omw>^'^fi^ti: h<DX'h^f^h tt. ^ 

m i^yh'^ 1%> 0. 5%. m^^^^ O. 2%, i^V^n— :x 1%, 

pH7. 0) *fc{±2SLi§ia 4%. ^«:^=¥;^ 0. 5%. ^Jl- 

3— 2%, pH7. 2) -C*3 0*C. 2~4 0ra<^Jt^^i^t:«?iJ^-t-S:ii::65 
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^^y^<^m±M(D^^t i.xmisbXmmXh^o ^®or>i:oHPD 3 l-S 
P 3|^^|l^^febfc:6S (PERM BP-084 7 9) , :i(D0t5^{*Jb|B3 ^ 

mmm 
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l/lf/^^/U;^ . ^3 i>-->'j^:/i/;:^HPD 3 1 (PERM BP--1 0 8 7) 
(PERM BP-6 8 6 3) iJl^St bT= h n y ^T^i^^t^.t ^^M^MS^ 

;x 1%, ^J^dr>?. 0. 5%^ W-^^^:^ 0. 2%^ 1%^ p 

H7. 0) X'-m. SO-C-ei^aUfCo i&«i^Tm. il'i>5>ill;:J: ?)m#:t:lH]JlX 
Stc. IHiIZbfc|l(*:<£rt^07k-COD;6So. 1 J; 5 lJ:?5fe^#-^^U:fe„ 

y i5^T=^;^i^^^j!lD L. ^^mi!>^ 1 ~ 1 0 % /.C ^5 J: 5 JJ:«S ^ 5 r i: T% ^ 

3 0 m 3 0 °ct?i#^^m\ TM^^mm±i^mw(D =iu=^— ^j^m ^ 

mMm 2 

:;^wify^^7w;^ • 5^3 !>• ->';t;:^i/><:HPD 3 i:S.TJ«^^t5^5tt (No. 1~N 

o . 5 ) ^^ti^tiTum^^m^^^^ b> 3 0 "CT? 7 0 mw^^m u/co ^^^3> 
Jia^^s:?^^$ii:sfc^?)^^lil^©itllm1J:t):Sv^7 prsio^^STfTofco mm 

*lTm. 6 6 0 n mjc:*3ft § m^Mi>^ 1 . 0 ICT^i Sip tJ:0fi{^tr 0 . 8 %N a C 

1 ^^t^mmM^7K\z.mm I., mimmmi o o ^ i srs o^ct-i o^^r^mMu 
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(^1) 



^3 ^7i/j^:/v^x<.tiPD3 1 3. 3X10^ 1. 9X10' 

'f-^'^-y^^y^-y^^W^^o. i 4. sxio^ o 

^3 l^v'^-i^i^^^^Mt^N o. 2 1. 7X10' 0 

f-3^iy^y^:^m^No. s 2. 6xio« o 

^3 iJ^ix^^'v'J^^^No. 4 6. 5X10^ 0 

5^3 e7i/^:/ix;^^M*5fcNo. 5 8. 1X10^ 0 

JifB<^^i;a5:^-r<t 5 t-x •:fu\fy<^/uy^ • ^3 !>i/;^:^ix;^HPD 3 1 j*. 
8 O'C. 1 05>^^OjP?aicJ;oT^®^<D^l/'2mESbd^5Et^bJ^j;v^Olc^U 
y V tf/^^/u;^ • ^ 3 >'->>?.^^|5^N o-. 1 ~N o . 5 nmM^K J; o T 
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mmm 3 

:/-:x;^HPD 3 i ^fflv^i^o 

^Vv^^'.^mt^No. l~No. 5(Z)-?:n^n^TM^3^i#«&Jc:M*U 3 O'C 
7 0 rB^^«i§« bfco i^#^T=^s 6 6 0 n mt;:*5tt SS^^^:^^ i . 0\z.fS::S> 

T«au -^taTOd^b 1 25)-ms s^^^s 5^m. io5^m. 2o^m. 

2 lc::^i-„ 
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W 6 0"C. 7 0°C 8 0°C 



^3 !>:y;^'>i/S^;^HPD3 1 33 0 9 4 6 7 

^3 !>->^:/^/;^^^t*]sr o. i nd nd nd 

^3 li7v';f'.^i/;^^Mt5i^N o. 2 ND ND ND 

^3 !^v'4^i^->';^^^No. 3 ND ND ND 

^3 !>.v':^-i/v'>^^M*5|cNr o. 4 ND ND ND 

'f-a t^V'^l^i^:^^^^ o. 5 ND ND ND 

ND : m-^^m ( 1 ^T^Mm) 

f-B ^-y^i^->:^^^0kTss o . 1 ~N o . 5 tziov^Tt^i.- #fflS*^-eot*^M^^ 

m> i^FBlJeJlrtt::^T(7)mt5^;d55E?^LfcfcJs?). v^Tti.<Dm^i^-e't>®<^(DD'fit^ 

zf u \^ jx^Ts • ^ 3 iJ' -i^^ :/->';^^Mt5jcN o . i ~n o . 5 J3a-?^?^^tg<lr 
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(^Mt^feNo. l~No. 5^m±\^m^f''tim.^^^^^^^^M (IiEGF) (D^ 
JEtz:^ yi/ifx^^/v-;^ • ^3 !>i/^>'i^;:^^St5^N o. l~No. StJloV^T 

mm^ h E G F <^)^msrfT 9 w ^ J; «3 m^x.^s' >'y<^m(o^M^<^wm^n^ 

HPD 3 l^m^^fCo 
:/VfcV^^/U;^ . ^3 ^7v'^i/>';^HPD 3 l2^tJ«^MI^No. l~No. 5 

o^tb^^fir. iih±Mm^^-^m^ (hEGF) ^%m.'r^-^y:^^}^^i^^ 

— pHT 110 - EGF (#M¥6- 1 3 3 7 8 2) hnTHV— v'si/ 

pH7. 2) 3ra 1 ^;BV^-C3 O'C-ee ONpra^i: 9i#«bfc„ ^mt5fcNo. 4 

fcmi^;^hEGFOS^#ttJUfCo ^<Z)i^^^^ 3 t::^i-o tit^. m3X'\-±. zf 

VfcV^^/l/^^ • 5^3 !>->'^-^iX;^HPD 3 l-e<DhEGF(^ife^4^1 0 0%^^ 
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(^3) 











hEGF+B*f4=^A (%) 






'V;^HPD 3 1 




10 0 






^i/;^^^*5|cN o . 


1 


119 






^v;^^Mt5feN o . 


2 


4 0 




• ^3 


''i/JX^^^^N o . 


3 


2 0 



±fB<D^ 3 ;65:^-r J: 5 i-x tv-^^/u;^ • ^ 3 No. i ^ 

PD 3 1 <l:^^i?•±|iloTV^fCo ^fcs ^O^W^K^*^^^t>HPD 3 1^1^ 

±IB^Mt5f5No. 1 tr:/V''fc^/^^/l';^ • ^3 »>v';!;Vix;2LHPD3 l-SP l 
(BrevibadUus choshinensis HPD31-SP1) h-^^ b/Co 

HJfiM 5 

• ^3 i:7^;'^^^i>';^HPD 3 1 - S P 1 (^^^3tfe^<Z)|^^) 

^fc^ :/vify^^/u^ • ^ 3 ij?->^:/->><.HPD 3 1 — s p 1 0'j^y ix_b-e^ 
' ^3 tPi^^i^^^^avu 3 lo^VAy-i'T'^y— ^f^^U ::(^^-i'-7'^^ 

»>i^^:/v/;^HPD 3 l^^e5<5^yii>DNA5|rflSiU ^feV^•^, ^JRggl^S a u 3 
A Ue:J:oTyyADNA^SFPi9-6<Jt2:^SU ^J^y ADNA<D»f;tSr#fCo 
^fcyyi^DNAtD^K-t^JPS^mB amH I T'^S bfc::/^:^ 5: K-^iJ'iJ'— p 

NY3 0 1 iiif^-f-J^— :/3 ^^^fTV\ Kdn 
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u^U—iya VjfelCj; 9 ^^Wlf/^^/l':^ • i^^^ VJ^^ H P D 3 1 - S P 1 

• ^ 3 v-^- >- i/^ HPD31-SP1 (D^m^^W-i: (.^^^M^^si^ ^.^ V ^) 

-C3 o'c-r'3 PB^it^bfco ituj^T^s 8 ox:'(^i o0mMfmim^n^\ w. 
TMm-^mm^mw u 3 o °c-t? 3 0 PBiit« ufc„ ^ (Dm^\^ j; 19 = p ^ 

8m<D\H. 3^*^^*5V^-rir^5^=fcal^^F:^^=^-K$tbfc*^i(^^iR#^5^ 

v';^ HPDsi-spiti. mmmitiMiiZL j: o t r oat^^j^^^i^^jk $ ttTjia 

Mlc, :/l/t:V^^/V>^ • =^3 "^V^^^v-x^RPD 3 1 tr^t^^Jlh o s jtfe^<^ 

*-rh o smm^^m^iim^^ ^—(Dmm^n^ftio z^^^-^—no s pi 

S.TJ«Ho s P 2^m^^fz.PCKKX^ h o sm.B'¥-(D±mU^(DDN Am)i il . 
5 k b p ; ±M{;:K p n I , T»t-B a mH I ^^IB^J^^A) 
Ml-. r(7)P CRt?*i*ibfc 1 . 5 k b p (Z)DNAif>Jt^MPfil^^Kp n I ]SltJ« 
BamHI-e^abDNA||f>i-^|fiJlRUfc„ *fc. ^^-T-^—Hos P 3^t;« 
Ho s P4^ffiV^/cPCRiCJ;^) h o sil'^^(OT^IfP5^<^^l- 5kbpO 
DNAif>T- (JiMimt-P s t I, T$S#lt-Xb a m^ia^J^^A) ^itiPsLfc 
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:i(Dmi. 5kb pODNAifJtWJPS^^P s t lS.tJ«Xb a IT'^taU 

ene, 21 2, 77-86 (1 99 8)) ^SrMillllJlltoDNA^^^- (1.4k 
b p) ^UWmmB a mH I RUP s t I "C^lQiSbDNA^jT-trllllDlbfCo 

luescript^ n SK+ (:^#;|&j»**^^t±) <DS a c I^liiE^JlC 
I^$|J RS^^l- J: «9 ^ ^ ffi $ ttfc^ U d -^-r -:^>'»t43t^^ $r^tf D N A^^i"^ 
IfAUfCc ^VN-e. ;:i(D-7"^>^^ KDNAOKph I/Xb a I $lJPSg^^^®f$P 
{iEJc. ±.^l!(?)3o(DDNA^K-^PB#^-#A-1-^::i:t-J;«?. hosit^^^^fS 

-fbffl^^ u^o ie^-ttJ: J; mm ufc h o s atfe^^^«^b;B-<i5' 

pBlue-hos: :Nm'^ b^o JilBX'^ffl bfc^^-f ^— Ho s P 

l.Hos P2,Hos P 3:S.t>'Ho s P 4 <D^^ifia?lI*. ^tb^H. iE 
^J#-^7. 8^ 9> 1 Ol3l:^U :i^feS:*i:feTllll 4le:^UfCo 

^feV^-t?s ;i<75h o s]^'e^^Slfb^^i5'i5''-pB 1 u e-h o s : iNm"^^ 

0 tJ-e 2 0 ^i^H U.^ y :^ n -^-f v-v-lzi^-rSi^StttrJi^l-Stsi^^jl^ b:^-o 
mm. \^ifmW(D h o s at^^^^<b<^)5ftmf*> P C R y / ^ lMf i^fFWi 
^JtTofCo Sl-> TiBO|im^j7i^|S^(D#)lit;itJ6oTh o s at^T-^fe'fbtJ^Ji^ 

^«fev^-e. r.<?5ho s!t^^^^'^b^*^-ov^mi£^2. 3©#^iiSJJit^o-cia^ 

^ W(O^M^WiM^^^^^ \ h E G F (O^mB^^ ^ ^ \^/<^=f-fV7. • ^ 3 

tf-y^^^-yT. HPD3 1-SPli: l^^-C?fe h <Sr5i^ bfco 
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(6 — 1) i mp(Z)^ ^^'^ 

l>V^^ix;^HPD3 1 (FERM B P - 1 0 8 7 ) (Z^^flSl^^^iJ' ^'-'^iJ^K 

PD3 lo-^^y-i^^^^^y —-zt^::^^ KDNAiJ:J:oT> 'T'i^k'/^^/^:^ 
3!>i/^>'V;=^HPD3i^?^Mfemu Ml-. :m?><^?f^«te^^^i%^^ 

±|BTW-»^b^^^^ KDNASr**l±iU DNAia^J5>W^ffofCo 
^(DlSsSms :/Vlf^^^/V;^ • ^3 l^V^^'i/^^HPD 3 1 AS5l5(Z> 3. 6 k 
b p<DDNA^>t4'J-^l. 4kbp<DiBf^# (ORF) > ^<Z>DNA»f 
;i-Ot@«ia^Jl-^0. 7kb p(DORF^5;^^^bTV^fCo ^1(^^3. 6kbp<0 
DNAifJt:5S-^*tl<5:/7;^^ K&pNY- imp i:#i^bfc„ 

±|B<?53. 6kbpODlSrA»fJt4'l--^*H5^fcO<^ORF<D|^. ^1. 4 
k b p O O R F o;5^S:'^tp:7"7 7.%y:hm^. 7kbp<Z>ORF (7)^^lr'^tP':?'7 

-yT. H P D 3 1 (OW^^^^^^^ 

Lfcii^5> ^1. 4kbpOORF<^>^^Sr^i-S>^7:^5 K^-^tf?i^^^m<4c 
<D^}05TM«^itit&-hT*^^t=-'Sr?f^^L'fc:^^i^s ^(D^l. 4kbp(DORFlC 
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^ (intracellular major protease) ^ UT I M P ^ b/Co I M P i: jffi.<D<22j 
iJ' %.'9imW^^Bi^ i m p N AitSia^J %iaa?ll#-^ 5 (iai2~130± 

m \z.7^\.^ ■^(^DNAifi>?iJl2:*|-fS:i-S^l!art^^^>'^-^iJ'IC:^^^iMP<^ 
T 5: y ^lE^j^ia^JS^ 6 (0 1 2 ~ i a <dt^) J^::^i-o 

( 6 - 2 ). imp at^^<^^m^t>* I M P K<D3f*M 

MP ^ i^^-?i^So*»»^fTo:rco 

*-r^ ^tm^tbrciMP^ WN°i^®(D*t^^^Bt--r5g6^-eiMPoc*is 

TT'^^ K^li3^-fS ^ 5; iJ' — p NY - i m p -H i s Ufc„ Zf? 

% iJ'— p NY- i m p -H i s (r>mWity>XV(0^\m^^ "0 frofCo 

^-f , ir^^^^:^^-^-^— i mp P 1 i^T^-^ir^-^^^^^^^-r— i mp P2 

^^fflV^TpNY- iinp:7"^^3: KDNA^^^-f-^ P C R^tTofc„ J^C^S. 

i mp Pll*s IMP(DN^^*i3^$H5T^y^BBa?!l^ 

=3— K-t-SDNAia^J^tai^^i:::?'^^'^— "CfeSo Ti^^'fev;^^^-f 

— imp P2Ji. t;^^v'>'^>7'^3— K-rSfdi^g t g^8|s]^«95SUfcD 
NAia^J^#Anb. Ml-. b y-f^ K^'ir^JRS^mE c o R im^iB^JSr#A 
bfcT/^-f •^^T?*>So imp PI (D^SSa^J<lrBH^J# 

•^11 Jc:^ Us T i^^-fe i^;^ ^7 imp P 2 (Oi^WM^WM^^ 1 2 

'^'^tpDNAif^t^Jltia^x .fMPS^^X h o I i: E c o R I T-^aab^ 5 0 0b 
p(^DNAif>i-<^=^fc:o ^V^■T?. r©DNA^->t<lr:/7:^^ KpNY- imp© 
Xho I/Ec o R iMPg^^^ff^Um-ifAU TT'^;^^ K-<i^^5^-pNY- 
i m p — H i s Sr^ybo 
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y^^/Ux^ • ^3 v';!^Vv'^H PD 3 1 ^?^Sfe*^U #btbfc?^K^ife^$:^ 6 
0 0ml (DTMmWm^'^ 30°C^ 48 B#^^i: 0 it^ UfCo i#«^Tms 6 0 

0 0 X g (D^'t-^nm ^ o xm^^m^ 3 o m i <?5?:fe?ffMw^ ( 2 0 mM y 

i^^, pH7. 4. 2M KC 1) t^^MU f¥£^6 O 0 0 X g(DjS'i>^ii^-<t 
y^—A i! 1 0 ^'(S:<DD N a s e ^Ir-^tP 3 0 mM(D^ffi^«^( 2 0 mM P 

pH7. 4) ^cp^»^U 3 7''Cco1ataie:2 0 5>FBl«v^fc„ ^v^-c^ 
^atJ:J:<?T0^^Sr5S#U 3 4000Xg-e3 0 :5>^1jt>L- U Jbtt^^fl^i^M 
U-C!llI|Xb:feo JNBfl&F^®^ 3 0 m 1 ^ 0 , 2 2 /z m(D:7 ^/ViS?— 131 J;oTii 
Jfi^liSO. SMON a C 1 1 0 mM^T 5 ^ /V'^^M U 1ml 
(D^y'^/l^^U—h:i>9-^ {T-^-^^J^^r^^'^^^T^±) \^^\^f^o 10—5 0 

o mM-r ^ ^y—;i^(DmMm&'!^m^ j; o 5/ ^/^^^ i^—vij vM^mm bfc 

IMPi5^>'/^i5'®^^tiib:9-SLUfCo Quant iCl eave i^mWW P 
roteaseAssayKi t (Pierce Biotechnology, 

Inc. ) \zi.^X'^m^fifcmmm(o:fuy'r—^m^^m^\^iM-pm^m 

(6-3) IMPOttR 

IMP 10 ng sr-^tf I m: p (Dmmmmm^a stt y /i-r s: k 1 o 
sDs-PAGEt3:j:oT^ifiufcms h^v^^-^" ^^^^^WBmmmi^^:^ 

T^^V/^'i^a^PVDFjl^lC^^U 0. 0 1% CBB i^-^Z^-^VVTl^ 
WbfCo ^V^T% CBBS^^^7feV^4 OyoT^iS^y— /V-^^t^PVDF^^m^Ufc 

mSrl^^-^l/to ^V>-e. J^i&^C> IMP(^)i5'W-?^®/^i^Klc^t)mU ^ 
(??N5|ci^T5 y ^ia^J5^^^.tTV\ ^<7?N5K5SBaWM e tAsnHi sPro 
As pXh^^t^mmVfCo J^-bi-J:'9. IMP{i4 5 3T^y^^^*=»b5fe 
S*i^^^*4 9, 8 1 ID a 0^flai^i?^/^i5^K^^m-C*fe^-i::d^^Jl^b 
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^V^T\ Quant iCl eave i^MMW) Protease Assa 
yKit (Pier ce Biotechnology, Inc. ) trffiV^Tx 

I M p (ommit^^n^nmi^m^ ufc„ mnx-h ^^^^ i^^Mt:^-^^ 

V 2mg^l00mM 7j^>j7^^«K (pH8. 0) ^ ^ n Wzm^X^f^Mn 
m^mm:-. i MP ^ i . 5 ^ g^tpWm^*^^?. 1 0 m 1 ^^P;t 3 7 "CcoW^ 
J3:2 Or^-fBmv^fCo ^v^T^ ^^0.1 5 A 1 ^Ir^iBU 2 0 5^ra> ^i&T'jmb 

4 5 OnmO^^S^O. 1 _h#$^^^^*^ 1 
fflV^fc^^^>^^^^fCS{*BSA^:^^^ UTB r a d f o r d ifelc i 19 ^fl: U 

4 4. 7 un i t s/mg p r o t e i n-Cfe > *fcl MPtt 1 mMi^± 
^WJ7 

?^cv^"es •:f • iJ^v^^^-^^^hpd 3 i — s p i ^W^\^ i m 

pst^^^^^^fe-fb^Hfc^^HV^^/^;^ • ^3 >>-:/;^>^iX>^<Z)fm^=fTofc„ i 

*-r. i mpit^-^^?£{bffl-<iJ^ ^-<^«^^fTofCo ^JPI^mE c o R 
ioT i mp5^^^<7)|^lH5^^-t?&S 1 k b p (DDNAgffJt%§] <9 Hi U 
^ |.*^^^_p B 1 u e s c r i p t'^n SK+ (^#^M*^^tfc) <^Sm 
a I/Ec oRV^flPS^m^BffSfWiJ^llfAUfCo ^feV^"e. ^JI^^^P s t I T^li 
Si-'2)r.i:tcJ;oT i mpit-S^I^^Ol 2 0 b p <^M*^^l^5fe U ^^^-^-Tv' 
i^pttat'fe^^-^^F RTia^J^M^l-itoDNAgf^irSrP s t I ^JPg^m^Kf 
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B a mH I pmmmmwT^m^mummm\z: x<:>xm^m^ titz.^ ^y^u-^-a^ 

u e — i rap : : Nm'' h \^it.o 
^V^-e, r<75 impatfe^^^'fbffl^iJ^c^' — pB 1 u e- imp : : Nm' 1 

D 3 1 - S P 1 ^ci^Ab. v:/»14%it^l;:?^K^illfls:Sr^^Lfc„ # 

■^tpTM3S^i#^ (-<7'h:^ l%> ^^=ar:^ o. 5%. 0. 2%. 

jfjv^^T. 1%^ m^z 1. 5%. pH7. 0) iziMsu 3 0'c. 2^mm 
imp mB^(D±m¥c t -rmi^(D 2 mm(Dmi^^mx--mmm^-^x.^-^ 

v> i mpat^^:65^^s^k^n."cv^5*^5imufc„ 

m.B^<onm'tn-^ tco imp at^^^^^^fbt^^;*^ ^ ^;a-^-f v ^^m^i&^^^w\ 

fci^\Z^ pNYS 0 izf^:^^ (^m^l 0-29537 8) t^l^U 

pNY3 0 i::/^;^^ K^.;5't5'— DNA 1. 5 n st:^ }i ]fu^^^jUT 
350mgi:NaOH90mg ^7k^ b:fci^0^®7K 5 m 1 K^M VfcMm ( 1 
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@7Kt-^^U ioong=i=s^(D^:^7;^5: KDNAJ^j:i9. •^vif/^^/v;'!. • 
KDNAJ^. 7cC>pNrY3 0 i:?'^;^^ F^iJ^^J?— DNAleitb-^i^flS 
r.<7>:/7;5<.^ KdnaStI^J^e c oR i p s t m^ia^J'^#;?rab/c-fe>' 

^^T"^^-^— f Ip PI (iB^m^l 3 : mi 6) i: B a mH m^iB^J^'H• 
J!JBLfcT:^f=■^r^>^:/^-r-^— f 1 P P 2 (ia^J#-^l 4 : Ell 7) ^fflV^T 
PCRtrfTV\ r e p5t^^^-^tP^l. 6 k b p ODN A^^T-tritiPS bfc„ :S 
K^mi. 6 k b p ©DN A»f>i-Sr^JIS^mE c o R I ^ B a mH I -e^kaUfc 
*fcs v::^-^-!' V^iifttjll'e^^^i-^ pNH300:7"7:^5K (Yasuhiro, 
Shiga et al, Applied and Environmental Microbiology, 58, 525-531 (1992)) 

m.\^ B g 1 n ^liiB^J^#Ap i-fc-fe ^t'^ f i p p 3 (ia^J#-^ i 

5. mis) c oR I i:Xb a I^||feia^J^#^JDbfcT>'^ir^;^-7'7-f-^ 

-f i.p P4 (SB^J#-^16. HIS) ^;ij;oXPCR^fTV^:/i^:^'^-i'v^>' 
Mttit-fe-^ i: ^ 5: KO r i ^^t^m 1. IkbpODN A^^i-^it"!'! bfco 
Ht-x 1. lkbp(^DNAj|lf>T-%MK^Ec oRI i:Bg in-C^aU 
±l2-t:#^JKJl. 6kbp^^l. Ikbpt^MDNAif^T-Sr^-a-^-^Sririz: 
J;^)fffciJ'i>^7;^^ K<lrf^Ml-fc„ K^pNY-Mu t-B l e 

•^:y:^:f94-^—i I V P5 (iE2?!I#-^l 7 : 1112 0) i:Xh o I^^@a^J<^ 
#;!)nbfcTi/^-fev;^^^^-^— f 1 p P 6 (ia^ij#-^i 8 : 112 l) %>^v^ 
TPCR^=fTV\ F 1 p y ^^tf-^-ifat^^^-^tf^^SrJtiliiUfCo ^V^T\ 
^©PCRJJ:J;9#;/tF l p y — ifat^^Sr-^tfDNAif^T-SrN c o I 

i: X h o I X-fSmi^tc^. P NY 3 0 1 ^^^^ tT—ON col /X hoi ^JRgj^^ 

^„ r©^:^'^— >S:PNY3 O 1 -F 1 p i: U;/h„ 
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^V^-t?. rc^pNYS O 1-F 1 p^^l-Xb a mi^ia^J^#:^JP 

jj^T/^-r-^— f 1 p p 7 (ia^j#-§-i 9:11122) tp s 1 1 mf^ia^ij^#:0p 
bfcT:/^^:/;^:/7-i''^^f 1 P p8 (ia^Jil-^2 o : |1|2 3) ?l^ffiv^-cp 

CR^=fTV\ F 1 p y =1 >'tr-:^— ^me^RtJ^pNYS 0 1 i^- 
M^^^-atfltl 1 . 6 k b pc^DNAifjt^li'l'IUfCo 3EtC, r(D^l. 6kbp 
(DDNA^.^^S»JIS^^Xb a I i:P s t I-e^SUfcm. -hlBT'#fc p NY- 
Mut-BleOXba I/Psti ^JPg^^^^Wt^l^A-T^ i ICl J: ^ 

giJI^II^^iJ'^^pNY— Mu t — B 1 e -F 1 p ^ Vtio rOpNY-Mu t 
-B 1 e-F 1 pJ±. F 1 p y — -tfae^Sr^mU ^^-^^ ^;^-^-rv' 

ilk\^X\ ^(D:^-^^^ Z^l^mm^B^Wmm^i^ ^ — pTSiY-Mxx t-B l e 
-F 1 p^^Ui!r >'ifeicj:i9 i m p jt^^^^'fb*^^-#A U >^ 

-^^^IJI^ffl^iJ^^ — pNTY-Mu t -B 1 e -F 1 p^i^^^bfc. ge^iri-^y 

^3 t?-y^^y-y:^^'f\^yf^'^'f-j'^:^ • !^v'^>^v';^hpd 3 i — s P 2 

(Brevibacillus choshinensis HPD31-SP2) t bfc„ 

HPD31-SP2 \^xm^^±^^ m^Bm^&Bi^(o:^m 
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mmms 

miSl^^^m^ >'^<i^n^^^m (Extracel lular Major P 

r o t e a s e, EMP irB&lB) it^^^^iJ' cr—— ^i^^") 

(8-1) mm^^^^^^^^^M^mm (emp) (omm 

yi/if/^^/v;^ • ^3 !?->^:Xv':^HPD 3 1 (FERM BP-1 0 8 7) 

j;<9^PiU OmMO) h]):^mm (pH7. 5) Sr^;*JPbfcm> dea 

E|^^;e-i^?SS^;«;7A^n-^ b iJ^^:7^— izi^U 0-0. 6M N a C KdW. 

EMP-^^m^^^ OmMh V y^^m (pH7. 5) O^^j^^l'^bTjg^U 
fc^. y :/;(7 7 Us O - 0 . 5 MON a C 1 (OUWiM^'^m^^ ^ ^ 

taU EMP*»M#m#iPp^Uyho #^mH5)-<^^^^14S!l^f*^ Ana 

lytical Biochemistry, 102, 196 — 202 (19 
8 0) .(^:;^?fejz:'^Dfcif^^:/ — PAGEl;iJ:i9=fTofc„ 

(8-2) EMP(^T5:y^ia^J^^ 
8-2-1 -i^^mr % jm^\^^ 

EMP*tM^^^fpi 0 At g =Srr^y/vr^ ki o%^s<^sds-page 

l;ij:oT^ilbfcm. K7'i'^t5'^^N°i5'«te^igei^J;oXi5^i//-?i^K^P 

VDFli^lJI^^^U 0. 0 1% CBB 4 0%7^ /W/Ji^£>'fc5^#.^ST?E 
MP<^)^V/'?^M^^i^K^^I±i U^o CBB^■^*J^iV^4 0%^t5^/— /W^-eBJ^ 

4 ^^-y—^^^^—ra odel 492t^j:i9 N^l^i^T ^ J ^ifl^J^^fr^ff ofc„ 
r<DT^/®Sa^J^W^:<t 9. Al aSerLysArgVa IHi sThrA 
spAsnLeuVa 1 I 1, eAl aLeuVa IGluPheAsnAspL 
euGluGlyAsnGl n <75 2 4T ^ ^ ^»^b?^^ SNtKSOT ^ 7^ 
^J?r^^bfc„ 

8-2-2 n^u^r % / ^m^Vj^m 
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KMPmmmmm^n 5 o ^ g srTiJ^ y /^r ^ k i o %m^(D s d s - p ag e 

current protocols hx protein science, 11.3 digestion of proteins in gel for 
sequence analysis, John Wiley & Sons,1995 (D:^\z.^\/\ EM P <Sr zfi^l^ 

0. 0 5%TFA^-^tpT-fef=^by/^0-6 0%(^ii:^^S^iBtJ:<toTEM 

PcD-^-T"^ Kif>i-^^^i±l^iibfCo 3E^:i^ti:55>it bfcEMP O^"?"^ m^t^^ 
@bfc^. AB I ^nx-^'^^v^— mo d e 1 4 9 2 }C J: «9 m 

1 1 ePheGlnThrGlnProThrGlyPheAsp<^10T^y 
(8-3) empit'e^<7>i^n— z^Vi5^&t;«l^^ 

^^feV^■Cs _h|B-C#fcEMP(D|^gP$P^9-r^/^^j7^— 2m(D:^}) 
^^li^Uyt'f-h'Zfv^'^^emp PlJ^U^emp P 2 ^fSfhs -^fife L:fe„ e 
m p PI (Dm.miiM ^@a^J#-^ 21J:i. emp P2 (Om.&W.'^l ^iB^JS"^ 2 

2 JJl^H^H^-f-o * fc. e m p PI SlT^ e m p P 2 (OmMmM. 

e m p PI RX)^ e m p P 2 (T^iSSifi^JlC^JE&i-S T 5: 7 ^SB^J^HI 2 4 tCl* 

iJbT^-To ^i*5, iE^iJ#-^2 ioiaMJe:*5tt5fe/5*e> 6#B<^n:RtJ«@a^JS-^ 

r^e><?5::/7'<-=r— emp Pl^TJ^emp P 2 ^fflV^-C^ :/l/tV^^/U^ • 
^3 l>e/^i/v';^HPD3 l©-^^yADNA^ilM^-rSPCR^tTV\ ^7 0 
0 b p(Z)DNAif>H-%ii'I'IbfCo HJ^. ^(^^7 0 0 b pODNA»f>T-^pUC 

1 1 8^1^^- mn^mw^^^t) (OH i n cnmmmm^-^^i!^ 

-<^^ 7 0 O b p (DT:^nAm)^(D±mi$.RXrrW^(OIy't^Am}^^^ n 
-c:i:x^i-5fc:J?)fc. ±IB-e#fc:^7 O 0 b p ODNA^)t-<^DNA@B^Jx— 
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-f-^-emp P 3. TSfD*^<^*i'I'Iffll--fe^^^7^-^— emp P 4 ^^th. 
^fc. yi^tV^^/^>^ • ^3 »^'>'^:/v';^HPD 3 K^-J^y ADNA^E c o 

T:/^-fe:/^7"^'l'-^— em p P3. -feVJ^^^'f emp P4> 
7"^?-DNAOiMSB^J^s ia^J#-^2 3. 2 4, 2 5 tC^-To %fz.. 

i H b 'S:^ J?)Tig 2 5 lei^o 

— DNA^^>^^7 :^ilM^31^V^■rPCR^^TV\ e m p it'^^^S^'^tfO 

S^^f^mit'&T- e m p (^D N AlB^J ^E^U*-^ 3 (HI 9 ~ 1 1 (Djim 

^/^^j3Sria^J#-^4 (0 9 ~ 1 1 <Z)T^) lJ::^i-„ 
(8-4) EMPt^tt^^t 

mi^^'^'^^^^^^M^M^^^^Pi^- ':fu^^Mi^t b-C7 5 4T5 

l^j2:N5KS^i-2 4r^/^aS:as^»f^tL, 6 3or^/^aS:s^b^^s^^ft 

1 kD a (Drnmi^^tmsi-ir^ tmmvtio 2 0 7#g 

HEXXHiE^J;5S;i^^i-^- ir^O^bs EMP«Z i n c ^ n^J^^^^-^iJ^M^^^ 
EMPfiC lostridi um acet'obutyl ic uni<7>7«^n^ 
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mmm9 

^-e. MMM 7 ■C#fc Zf U • f-at7 v-^ HPD31-SP 

2 ^m.mz. e m p si^E^ CD ^^-f bSrfrV ^. 2 ffiCD ^ K^^?^* i m.p t e 

pat-feT-trgP^^^fi^l-^tf^ 2 . 2 k b p (DDNA^K-^iiiiil UfCo 

^V^-e^ r.<DPCRt::J: >9iii!ii$ttfc^2. 2 k b pt^DNAifJtSrpUC l 
1 8 ©Hi ncHMRSS^^^JIfglsm-ifAUfCo ^5feV^T^ AbfcDNApgr^T- 
c^^ia^t-feS B a mH I m.mmm^mmmmm\^ ^m^ m $^fc3^ y >^ n-^^ 
v-^-Kttjt^^^^tfDN Aiff>i-^# AUfco S{;:> MPH^^H i n d m ^ p 

s t I-eemp5t^^|^^a5<^2 2 0b p trl^*^. :l<0^'7:^^ K©H i n d IH 

tCi#oD N A^it A-r ^::i:t^ctt)emp 3t^^^iS<bffi-<i5^ c^' b 
fCo ::©empatfe^^^?g-'fb-^-<i5^^— ^p B 1 u e-emp : :Nm'i:bfCo 
?«feV^-T?, r.<Z)emp5t'^^^^'fk;ffl^^^— P B 1 u e - emp : : Nm'^ 
^V^T:/l^tV-^^/^;^ - ^3 lJ^->^:/-:/;^HPD 3 l — SP 2(Demp3t^T<?? 
^fi^-fb^^TofCo pBlu e-emp : : Nm' ^ffiV^fc e m p itfe^t^^fSfb^ 
^t;«. empitfed^^S'fb45fey/A_hO;^'.;^--^^v'>'Bttitfe^^<^^*f*s ±IB 

±13121 i !9 #fc i m p 3i:'^-^S.t^ e m p at^^^:65^^{t; $ ttfc:/ }f^<^/u 

;^ • !>v';t>>'v^^ffit5^^>^'l/tV^^/^>^ • ^3 !>v'^>'v';^HPD 3 1 - S 
P3(Brevibacillus choshinensis HPD31— 
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SP3) ^#^U PERM BP-0 8 4 7 9 ^ bXlB^^f6UfCo 

m^m 1 0 

i ^ Wtf/^^/l^;^ • ^ 3 ^7 :/ v';^ HPD31-SP3 

(^4) 



^ ^ ^ 



0 8ot:AnMHlf scc^piam 



^3 •^V^:/v';^HPD 3 1 7. 6X10^ 1. 9X10^ 

^3 l>i^^:/->;^HPD 3 1 -S P 3 2. 1X10^ 0 



HPD31-SP3 n^^Wi^ <t o X^^lC5E?^-t-;5o o:^ 19 mWm^'^^W'^ 

MW,m 11. 
(D#:(^S!i^) 

lElJls yi^lf/^^yw;^ • ^3 !>v^^>i/;:^HPD 3 1 - S P 3 (Dj3a^?I^^Ktg^ 
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urn i^m) 



7 o'C sot; 



^3 »J^v';^>'^';^HPD 3 1 3 3 0 9 4 6 7 

^3 !J?v'^:/v';^HPD 3 1 -S P 3 ND ND ND 



^3 ^>v^^:/iX>^HPD 3 1 - S P 3 iZloV^Tfi. ^M^^T'(D^^Bfl^^m. 1 

3 1 - S P 3;a5j3g^fls:Sr^^^b;^^/i)^ofcfcJ?)-efe^i:#;te>ti.^o 
j^_Lo sot. 1 0:5^K(75lm?l.t^^:S.ti«D^jtoSiJ^i^<^^mi- J: ig . 

• ^ 3 i^-j;':??. HPD3l-SP3{i. na-^-J^^tB^W b^fev ^ r i: 

(T'V'tV-^^/i/;?; • HPD31-SP3 0^la^^1'(7)i5^:/^^°^;'«r5^ 

MJJ:. :/l/lf/-^^/^;^ • ^ a ^'v'J^H P D 3 l - S P 3 <Z)iBJi&^0;? 

*-r. ^^l/f^^^/^;^ • ^3 l^v'^i/v'^HPD 3 1 (PERM BP-10 
8 7) (/^^/l^;^ • :/l^lf^Hl 02 (Bacillus brevis HI 



47 



wo 2005/045005 PCT/JP2004/016912 

0 2 ) 63-56277) ) X^n^^m^mM ^ ^>^j^V^ ^ /V^ :^7"^-f l^R 

^ttS::^ $ v^ h bfco 
1 2 

1 - s p 3<^»iJ3a^©i5^i^^-^°iJ'M^^*S14<^fNiffi) 

/<>^jvy^ : ^ 3 l^iy^^^v-^^H P D 3 1 - S P 3 bfc^. 3 T^CX 3 B Pb^ 

m^\^tLo ^(Dl^^. 5%. 2%, l%(D:^=^A^/^^^-^tf. ^n^ttOTM 

::io^lP:tz:<J:'9. i^v^^/v-;:^ • ^j^s^^^^-i/j^HPD 3 i-s p 3{i^ 
^jSfeM.l 3 

(B SA<D:^^^l^J;^:/l^tV^^/v;??> • I^7v^^.:/v^;3<.hPD 3 1-SP 

il0iiiiU^B SA (S i gma A4 5 0 3) mW^il^B&3. 2mg/'m 1 
l^^iS J; 9 UfcTM?^($:i#ii&l Om 1 {z.-fUlfy^'^^u:;^ • ^a >5^->^V-> 

;^HPD 3 1-S P 3^^®U 3 7°Cs 2 0 0 r pm-C^i: 9i#^bfc„ 

it^^t^^. it«IBit&^2 4Btra. 4 8^Fb1. 7 2^^<^#^(7)^^T'ai^U 
. WMl^it^^COm^^Sm^i^y^l^X 1 0 0 0 0 r pint?55>r^3l'L>5^il^fTofc 
o ^V^-C\ ii'L^5^git-<tt)^#53tbfcit«JittW55-6 2 5jiz UJIO. 5M Tri 
s-HC 1 (PH6. 8) 125jnU 10% SDS 2 0 0 jlx K /3-p</U 

;?7:r 5 0 A* i.^Sr^^PU ^m^l^f-es^^FB^m^a^ffoyh 

o MJJif^S^. O. O 5%BPBi: 7 0%^])'^xi'-;V^^t^O . 0 6 2 5M T 
ris-HCl (PH6. 8) O. 1 m 1 ^JQ;^ S D S-tJ^ y y /^T ^ K<J^ 
^\^mM.^Wi (SDS-PAGE) IC-^UfCo J^^jS, SDS-PAGEfil 0%<Z>T 
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:i<^j^lR:Jj:J; -^^i^tv-^^^/w;:^ • •^i-'^:/v;^HPD 3 i -s p 3jiB 
Hie, :7'i/ If /-^^/i^;^ • ^ 3 ^'i/;^ hpdsi — SP3 oafl)3S^(Di? 

1 (FERM BP-10 8 7) ^ffiV^fCo 
HifeM 1 4 

{f^=7^l^-T AG^Ki.^YL'p-D 3 1 - S P 3 <D^Jia^(D^ ^//■^jj'^i^^f^* 

^^V;=<.H P D 3 1 - S P 3 (O^fh^fl^TMmW-m^X^A 8 ^P^:*« Lfc^. J# 
^i^tm^l 0 M 1 '^-^y^^'-PAGEl^l^^LfCo -^^^^--PAGEJi. A 
nalytical Biochemistry 102, 196 — 202 (1 

9 8 0) <D;^^fe^c^^v^^To^„ mM.%.W^(0^^^^ 1 OmM C a C 1 gtr-^tf 
5 0 mM h y ( p H 7 . 5 ) 3 7X:(DmWiZ. 1 e NF^m< 

0 2t3:^$nTV>5i:*5!9^ ::^vtrv^^/uj^ • ^a »j7i^^ixi/;^HPD 3 l<7) 

it^ji?»m5>T'{ts ^4 0 k: D a (D^mm^i^ i^y<^m:^mm^x^^'7^'^ 

^/^^^^v';^HPD3 1-S P.3 0^#±:?f®5>i2:S3V^Tf^. -^^^VO^^^Sr:^ 

iijs«?y 1 5 
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{TV-^^^ :y^^m bfcHPD3i-sp3 (Drnm^o^df i^^<^%^^mm 

^^/i^^HPD 3 1 — S P 3SrT 2i§% ^^^;^0. 5%. W 

■Srcc^^O. 2%. i5^VU3— ;^1%) -C\ 3 0°C. 6 PPBlJeMi#«Ufc„ Jt*?^ 
SrlO, 00 0 rpm . 1 0:»-^3i>L>4^ilU #^tLfc_b»^^&ttay^ffiO^ 
3|S|-tL:fco 5 g<^7'>^;&-^'l':/^0. IMOTris-HCl (pH8. 0) 1 
Llzi^yi^U «^SS?^i:bfCo ^V^t?. 0. Im 1 ©JiflaSK^m-^tbir^fi 
(^^)|Sf^An;t. 3 7"CT'5^rB^^$^fc^, 0. 2m 1 (D 1 0% b y ^nng^ 
^^^KIc^AP;tTSJ^:;4^Jh^t)fc„ ^V^T% ^?a-e 2 0 ^K#g Lfc^. 15, 0 0 
0 r pmT'l O^K]g|i6^ilU-C±:ftW3^^i: !9s 0. 4m 1(7)0. 5N Na 
O^^MX. 4 4 0 rLmOS^^teS^aHJtbyto ^±L(Om:^<Dl^^^^e\Z7Mro 
S 6 T-f* 5 mm(o^}^^'x:Wi.%&^ 1 O ^'ft:$ii:§^*?S'|4^ l u n i t 

(^6) 



^ m 1© 14 

0 ^ (iixdts/ml of ciilture supernatant) 



^3 !>v^^:/S/;^HPD 3 1 0. 12 

^3 !irix^:/^x>^HPD 3 l-SP 3 ND 



ND : ^m^Wtg (O. OOIOT) 

3 i-sp 3T*ti. Ty-i3-^^iy^^m\'^fmm^^x'^^i^^<^m.^mmm 

^ti ^^tUT't T'^/J^o fco tV<^/l^>^ • 5=- 3 ix;^. i/ix HPD31-SP 
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;^HPD3 1 {Zit^XlXl 2 OUAT-efcofCo 

m^mi 6 

(Ty=t— /U'^^ uifeHPD 3 1 - s p 3 <Dmsi^^(D^>'y<^w^mm^'B. 

^-i^iXy^H P D 3 1 - S P 3 <D-etL^ti.^lrTM?gC#:i#:N&-e 4 8 Ls it* 

i^Tm^ J§«^^.^at'ilN 5>®b-r#fc^tl.-€tT.Oi0^_h»iij5>^C e n trie 
on pl.us-20 (B i oma X- 5) teiJ: ^) 1 Ofg?l;i^t^Uyt„ ^V^-^, 
^^Jb^t^3 O 0 /i 1 i:^S?»<^ 1 O 0 mM h 3J (pH7. 5) ^ 1 OmM C 

acig. i%Ty3-/V'^sr«S'a'U 3 7'C(^)ia?a"e3^ra> jt#bfco s 

1^^0Sj^?-e5 2 Onm<D®^S^O. 0 1 Ji#$^5^m:§:^ 1 uni t 

mi) 



# ^ ^ 

]^ ^ (luiits/nilof culture supernatant) 



^3 l>i/^-:^i^>^HPD 3 1 3 3. 2 

^3 l>v^^:Xv';5?.HPD 3 1 -S P 3 ND 



ND : ^W^pltg (0. lOT) 

3 1 - S P 3 X'fis =i-/U'^^^^V^fc:?S14S!l^T^1>i5' ^-^N-i^Kr^^m^ 
tt^^ttlt?# Tfe j6^o ti„ zfU • ^ 3 l> ^-^/^^ HPD31-SP3 
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H P D 3 1 },at-<X 1^3 30 £4T-efeofc„ 

tV^^yl-:?!. • ^ 3 i^i/x^ HPD31-SP3 (OW^I^t^^ ^^^^^ 

tOi^-Q^ ^^^(ozf V tr^^'^/p;^ • 3 iJ7 i^;^ i^i/;^ hpd31-sp3 (D^ 

HPD 3 1 ^fflV^fCo 

;5?.HPD31-SP3 (T^^iai^i? >'^'?i^«5^^^^'l±<^WM) 

:x->;^HPD 3 1 - S P 3 (D-?:tb-€tbSrTM«K#:Jt«fe-e. 3 0t:-t?4 8^^^^ 

l^m^l O/z U^lJ^ISI^S OmMhy (pH6. 8). 10%i5^y*fen — 

/U^M^. 0 . 1 roO-^'^^^-^-^tP 1 O V /^T ^ K^VW-'Wb. S D S 

^^*^^v^ h V y^-^~ y v^^^w^K•T? 4 1:^ i o mAo^m«fD~e i o B#rBi#:ibi- 

m^^S5c»ji^Tm. 5 OmMby><.|t^ (pH7. 5) . lOmMCaClg^ 
mWJ^'^T^ V /l^T 5: K-y/l^^ 3 7'C<7)'lS?i.j3: 2 4^rB^BV^f::^^ 0 . 1 %T ^ 
}^zfyyi!^ t 3 0%7« iJ^y— /v^i: l O %g1^^;a^e>J^^S^fe^"e3 O^K^feU 
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lim^J 1 8 

(Ty;(7i?'l'^^^;^bfc:-:/veV^^7V';^ - ^3 !>v^;t>:xv-^HPD 3 1-SP 
^TJ^y^UkV^^yw;;^ - ^3 »5?ix;!;:xiy;^HPD 3 1 - S P 3 . -€:tb^n<^3NBI!ai*3 

m^2oo u I tmm^s^M (.100 laM h}}:^m.m ip 117. 5), 0.2% 

TV^J^-^-rv, 1 OmM CaCla) 4 0 0 ju 1 ^^IfP U 3 T'CcDlSiaiCl . 

!;^^Km^^t:.mmmm(Dm^ B SA^^lp^i-SB r a d f o r d 

V>T4 4 O nmCD^^^^O. 0 1 _h#$-^S^*ft^ 1 uni t ^ L;fe„ 

(^8) 



0 ^t;^?^^4(units/mg protein) 



:/l/lfV^^/l^><> . ^3 T>v'^>'v^;:?.HPD 3 1 4 1. 5 (± 1) 

^3 l^v-^Vix^^HPD 3 l.-SP 3 5. 2 (±1. 4) 
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Ht^is • -^a ^^v^^i^v'^^HPD 3 l-SP3tr#^ 

i/if^^'^/uv?. - ^3 !>->^:/->;^HPD 3 i Sr#^t b■C5>i^:^^0S^fTofc:# 

(EMBL accession X 7 4 5 6 8) . ;k)^^K 1 2t5^S5l5-^ 
/V-b— J^^IS'^^J'i^^-^^K (maltose binding protein) 
^iMW- (EMB L accession AAB 5 9 0 5 6) . l^v^S^-^^ 
a:7T^'^^=»nc=.— flMH^J^^fls: (G e nBANK accession N 

M_ 174026. 1). unw^^ i^^^^w.(o—^ii^-^unwam^^-^'^ 

;5EN2 000-27917 9) . ;»^fli®0 1 5 7 : H7t5fe*5l€ 

(O^l^^^l^ (SWI SS — PROT accession P4326l)(0 
— V^M'|4Sr^i-53J<y^:7'^K (I n t imi n (3 3 9- 
5 7 5) ) ^fflV^fc:„ jfe^S^fliJilfi:/^:^^^^/^;^ ■'5=-3 !J'v^^-i^i/^HPD3 

1 ^m^^tc, 
mmm 1 9 

(t^V'bV-^^/v;;^ . ^3 i^^^^i^^/j^HPD 31 - S P 3 Jr: 0:5^^ I L- l /3 

i$7://-?i?®o5^^^^it0) 

T'^^^Sl^I L— 1 j8j^^#: (EMB L accession X7 456 8) 
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(UT^^ I L-l i3) (7)N5|5^iST5:7^aS^=i— Ki-^DNAiB^JJZlNc o 

I mmmm t -^-^-r^v^-ff- ko— = - Ki-sia^^ft^p u/c-t ^ 

(iaa?U#-§-2 6 :02 6) irCTlcJSgT^/I^^S^^-Ki-SDNASa^JtJ: 

Hind ni^l^ia^J^#>!JiiUfcTv^i?^^;^:7'7-r-^-- 7 : 122 

7) :S^ffiV^■r:^^^5'S5l?I L-l i3 cDNA^^Ml3:PCR<l:^TofCo PC 
RT*iii|e^:}xfcDNA»f>lt%$!lPS^*N c o I *3j:tJ?H i n d HIT'^SIU P 
NY 3 0 1 ON col /H i n d III$!lPS^^^I5f§P&t-#Ai-S w h 

xz.x.'o-f^ I L-l ^ji^m^m.m^^^-^mm.\^f^. :i(Dzf^ i l-i js^^^j:^ 

^MF^^^- ^5^-^^pNY3 0 1-p I L— 1 jS t UfCo 

^V^-e> r<7)pNY3 O 1 — p I L— 1 jS ^^W^ b ptK V— i/a i^^fetJl J: ?) 

• ^3 ij7v'^Vv';^HPD 3 i:s.tJ«:;^vtf^^^/^:5^ • iJ^^/^ 
HPD31-SP3 (D^tt-?nt-#A-r 5 r ^ tJ: J; 19 b 
fCo ^VN-e. ^tL^ttTM^^fisJtiNfe-^ 3 0°C. 9 0B#rBl 

10-25 %m^'^w.(DT^ p /^r $ K'$^/vm^^ibt-#^Lfcom^^ib$^T^x 

^b/Co iS5^V>T% ^ifel^:tJ6V\ m^^^^V i g I L-l i3^^^fflV>fc!>:3^ 

jj^iJ' ^ h^^i3:#^b:;^i5' i L - 1 jS o^m^frof::, 

PD 3 1 ^^3t^^fflV^/t:»-a•^-{:i. I L - 1 jS (Dji^m^TT^-tmrnfii^^^^ K:d5 

Ii^$tvfci:d5, 7tc^^(7>:/i/fcV-?^/u;^ • ^=-3 !^>x^i/v^;^HPD 3 i - s P 3 

^SrfTofc^. I L-l j3ic;|=B^-rS^^i^K<^xi^i^b^ by-^S!I^i-5r 
i:lJ:J;«9. I L- 1 jSO^S^fro^, r.<^S!l^<^^ 

^ il 4 l^Xf^ 9 tc::^-t-o 



55 



wo 2005/045005 



PCT/JP2004/016912 



(^9) 



mmn^(o-:f^ i-l-i & (D^mM (m g / 1 ) 



^3 '!^->^>'v^:^HPD 3 1 3 0 

^3 "l^^/^^^vr^HPDS l-SP 3 8 0 

s p 3 ^^^\z.m^^x^m^fh±mmm^(D-:f^ i l- i is (om^mt±s yi^^ 
His-e^j 2 0 

If /^5=-/k;^ -^a^ l^:^^^^^^:^ HPD3l-SP3l3:j; ^::»^^®MB P (D 

i<imm¥i 1 2t^S5!5-r''l^f— ;=^^^i5'^^-^i5'® (maltose bindi 
ng protein (MB P) ) ^^s^ (EMB L accession A 
AB 5 9 0 56) (OTl^'cSiSMBP) (Z^Nm^sST ^ 7 ^^£^3- K-f"^ DN 

Aia^JteiP s t miiiB3?iJ^#*Pbfc-fe:/;^>^7^-^— (ia^iI«-i-2 8:02 8) 

^c^fsssr^y^^s^^— Ki"5DNAia^jirH i n d mmMWM^¥^\^ 

fcTV^-fe>';^7'9-r-^— (iH^J#-^2 9 : 0 2 9) ^fflV>T::^^M0K 1 2*^5^ 
yADNA^^lJlPCR^trofc^ PCRT'it'PS^tbfcDNAP^K-^J 
PS^^P s t I i:H 1 n d ni -e«!iSU pNY3 0 1 ^^i' ^5^ — <Z) P s t I /U 

i n d m mmmmmnm^w?<t^ ^t\z.:si^ ^kj^umb p j^m^m-<^ 

^— bfCo r <D::I<CJ^®MB P j^^m^Mf^^^ ^pNY301 -MB P 

^SfeV^t?^ r<?DpNY 3 0 1— MBP^^l^:^^ bnsKl^— i^3 ^i^i^lJ; tJx 
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;^HPD3i.-SP3 (D^tL^tbl;i^Ai-5 i: 131 J: ^m.^^W^mm bfc, 

• 5^3 !5'v'^Vv';^HPD 3 1 ^^3£^cfflv^fc#^^^:f*^ ^ 
;^ • ^ 3 »>->'^ i^v^^H P D 3 1 - s P 3 tr^t^te:^v^fcm'a'l-{:i> :^cJ^®MB 

mi 0) 



5 0 0 
9 0 0 



^1 0^:::^^tLTV^Si:*5«9^ • ^3 !j7->'^:/$/;^HPD 3 1 

-s p 3 ^m^i^m^^x^m^ntimmm^(Di^mmMBP(D^mAu. >^vtf 

tTV^fc„ 

IIJS^«l2 1 

(T'V'tv^^/P'^ • ^3 !J^->'^;/v';^HPD 3 i-SP 3iz:J:5i>>'M-csF 



:7 y^^/uj:^ ■ 

9^3 iJ/i^^i^i^J^HPD 3 1 

f^3 !>v^^i^->;^HPD 3 1 — S P 3 
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!>v'^5fe-^:^' n:7r^v'30^— $lJ^H^^^^i|s (Ge n BANK a c c e 
ssion NM_^1 74 0 2 6. 1) (JB^T!? VM-C S F) (DNM^^ST ^ ^ 

m^^^^"— Ki-SDNAiaa?«Jl-B amH i^^ia^Jir#*nb^-fe:/;^:7"7-f-^ 

— (m^m^B 0 : EI 3 0) t c^^T^/mm&^=^— Ki-^DNAia^yt^H 
i n d mmm^m^HM\^tLT>f'±^^:^-:fv^-^— m^m^s 1:^31) 

^m^^X^-yM-CSF cDNA^ilMlJlPCRSrfTofCo PCR-CJt 
ijig^tLfcDNAW^T-^^JPg^mB amH I i n d IH-e^SL. pNY3 0 

1 ^:^^-r(DB a mH I /H i n d HI mmmmwrm^i^WA-t ^ :Lt\^xy} 

^ iyM- C S F ^m^m^i!^ ^ —mm^ bfc„ r © ^ VM- C S F ^^-^tlxr^mffi 
^^^5^— ^pNY3 0 1-M— CSFi: U;fco 

r(DpNY3 0 1 — M— C S Filr^il^iJ' h nTKl^— i^a i^Jfe^JlJ: «9 

m(D^mK^^ SDS-PAGES.T>*!>^;^i?i^:/t3 5^ h^m^^l^tCo ^<0^ 

yuif^^^'f'/U:^ • ^3 !j7^x^i^-ix;;^HPD3 1 ^^g^lCffiV^^h^^i^ltis 
v'M-C S F(©:9-«ISr:^"r>'-^^^ W^g^^tLfcd^ ::f U'lfy-^^/W^^ • ^a l^v-^^ 
:/ix;5i;HPD 3 1 - S P 3 ^^i^^^:ffiV^fci^'a■^-}±, r>ixM-C S F<D53^?%^ 

mil t-^-To 
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mi 1) 



m ^ w w m^m'p(ot7->M-csF(DW^m (mg/i) 



»>^^>'v';^HPD 3 1 5 0 

^3 !l^->'^>:/v^;^HPD 3 1 — S P 3 150 

tv^f^yux^ . ^3 e'v'^:/v'^HPD 3 \^m^\^wi^^fdm^\^'^^^^^\^'^ 

HJfeM 2 2 

(■/I/ tf/^^/l^;^ • ^3 r>i/;^>i/i/;;<.HPD 3 1 -S P 31CJ;5EN 2(D$>^JJ^ 

NH3 O O e n 2 (#51 2 O 00-27917 9) bnT^V— ^a:/ 
ifeiCjl :7'V'1^V^5^/^^ • ^3 i^^v^^-^-v-^HPD 3 iRtJ^T^i^tv^^/^;^ . 
^ 3 l?- i/v^;^H P D 3 1 - S P 3 (7)-etL^'tvl^^A-r 5 r J: «9 W^U^ 
{*:Sr»^b. ^tbfeO?^!a^J^(*::|r, ^^^•ttTM?S(^s:i#«ST-3 0^. 9 

SDS — PAGES. tJ«^7:n>^^>':/n5^ h5>WJ;:#tb;rc„ ^(Ol^^^^ 
'fu\^^y<f-/u:^ • ^3 i^ix;t-.i^-:/;^HPD 3 1 Sr^t^^^:>^V^fc^^^:^^, EN 2 

HPD31-SP3 ^^i^^^:^v^fc^'a'^-fi. e n 2 (z^^^^^^i-/-^^^ Kf^mfe 
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(^1 2) 



^3 !j7v'^>'v';^HPD 3 1 40 0 

f>->'^>'v':^HPD 3 1 — S P 3 7 5 0 



^1 2^^:^$tl.TV^S^*3^9^ ^vif/^^/^:^ • ^3 [^V^^'V^HPD 3 1 

- s p 3 •^m^\^m\'^x^m-^nfd^mwL^<o'Ei^ 2 ■:fu\f^^^7v 

^ • ^3 T>i/^>i^ix>^HPD 3 l^^t^^^:ffiv^fc»^^^:tb'<;^2f&^^:^i^PUTV^ 
'f:io 

^mM2 3 

(:/Vt:V^^/l^;^ • 1^7 v'4.i/-:x;^HPD 3 1 — SP3t31J:S I n t i m i n 
(3 3 9-5 7 5) (D^M) 

H I <ommmm^HMvf:i'i^>':^^7^-^— m^m^3 2 : ms 2) i: 5 7 5 

Uf:iT:/^-fe^^;^:^7-r-^— (iB^J#-^3 3 :ia3 3) S:^V^T'1' ^ ^it^ 
^^^J::PCR%fTofc„ HJ-x PCR"eiiijfgbfcDNA»f>T-<lr$lJIS^^H i 
n d m i:B amHI -e^0j3ab:rc^, pNY3 0 1<DB amH I/H i n d m 

mmwmmwTmiLiz.i^Air:6 :ik\cxv i^mwo i 5 7 : h 7t5^S5i€(7)-r ^/^^ 

(SWI S S — PROT accession P 4 3 2 6 1 ) COT ^ y ^SB 
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^(03 3 9#S;ei^P>5 7 5#ii3:;jS^-r5SP^<^^y^^^K (OTI n t i m 

in (339-575)) ^mm'r^:^^^^]^^^^^—^M^\^tz.. 

ntimin (3 39-57 5) ^m^Um^i!^ ^ P 3 0 1 - I n t 
i m i n i: Lyho 

^V^-Cs w<75pNY 301 — Int imi n^^l^^ bU/J^V— v'a ^^li^lX 
i^^ v-^^ HPD31-SP3 o^ti.^*ttl;:^Ai-5 r i »5 ^WU^ii^^m 

mmmvfc^ mmmr^^. mmm^^'t^ ^^m\^xm:imm±mms^^mmmi 

9 tmU(D^mK^^ S-D S - P AGKRW::^:^^ b^Wl-#^bfc„ 

i-t. Intimin (339-575) (^5H^^^-nt^<D®^3^^/^>' K^5?f|^ 
^tht:ii)K 'Zfy^'d/^'f-fV^ • ^3 i:7iy;t.^/v';:^HPD 3 1 - S P 3 Sr^^l^fflV^ 
^^-a-l-f*. Intimin (339-575) (n>jim^7^-tW^fii^<^>y 

^fTofcm> Intimin (339-575) t^L^^-f-S^^^ K^y^'^V h 7« 
h D — ^ail^S ^ ^ i . it^^'^'lJl^^^^fc Intimin (339- 
5 7 5) <^5^*^ffofc:„ r 1 3 l^:^i-o 

(ftl3) 



^It ^ 0 $5^ i^^Jgif' (73 Intimin (339-575) <^^^» (mg/I) 



^3 !>v^^^^v^:5^HPD 3 1 100 
^3 ij7^>'^i/v';^HPD 3 1 — S P 3 - 200 



^1 3t;i:^$tbTV^6i:*5i9s :/ 1/ ^^^>'V';^ • ^3 »>v'^>:^i^>?.HPD 3 1 
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- S P 3 t:^^\zm^^X^M^tlti^^^'P(D Intimin (339-57 

m^\^it^m 2 m^m^ bTv^fc„ 

HPD3 1 <Sr^i^^J:fflV^fc^tC{i, ^(D^m$nfc-§|S;65^$ti.TVNfcmm 
x.^ ^^y<i^M<D^m^M^':fi^^^^'^/i^:^ • !i7v^;^i/v';:^HPD 3 1 - S P 
3 ^^i^iUfflV^Tfrofc^-^, • ^3 »>v'4i^^i/;^HPD 3 1% 

i:tLb<^)*SII:{ix r/wfcv^^/i/^ - ^3 i>v'^->'>^;5?.HPD a i - s p 3 

^izm\'^tim^ka±. ^m^^nti^i^'^-^i!^ m(D^fi^tmm\mm ^ ^titn^b 

(cfx^^^^^^vy. • ^3 ^>ix^:/v';^HPD 3 i — S P 3ic:j;5ia^x.i5'>'/'?i5' 
Ml^x ■ ^5^3 >>->';^>'i^>^HPD 3 1 — S P 3%^t^HlffiV^fc 

^^:ov^T^Tofco ^^i^tv^^/v-;^ ■ ^3 !> v-^i/i^^^^HPD 3 

$tt-CV^f^:^?>'^^:^'|^-^fe5:;^^5'S5l5>l'>'^?'-:7=cO>'-v (P I R acce 
ssion S 1 0 5 1 3) 7310:/-^ (GenBAN 

K accession E 1 1 2 2 9) (^^^%fT9 -^J-<t !5fToyt„ 

J^iis, • ^3 iJ^v-^i^i/^^HPD 3 1 ;|^ffiv^fc„ 

^JfSM 2 4 

(:/ w tf /-^^/i^;^ • ^ 3 !> ix-t- v'^ HPD3i-SP3tJ:j: Sia^x.::/^?' 

:73ia:/-y^^fif: (P I R accession SIO 
5 13) (OT::^^? I FN-v) (^NJl^T^/^^^a— Kf SDNAgaa^lJ 
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tCNc o m^ia3?!l^Me t Al a ^=1— Ki-5ia^J>6^e>'^JJS c c a t g g c t 
WM^mW\^fz.±:yy^-f'7^-^- (ia^J#-i-3 4 : El 3 4) t Ci^T ^ 
^^=t— K-t-SDIsTAia^JJClH i n d in^fiia^J^#*B bfcT >^-fe->';^7'7 
-r-^— (ia^J#-^3 5 :03 5) S^fflV^T:/^?*5^5-r^^1?— :7 3in^'-y cD 
NA^^Je:PCR5^ffofco MiJ:> PCRT'lii!iIb:^DNAW^;T-MJP5^*N 
c o I i:H i n d HL X^i&mi^fc^. pNY3 0 '^~(DmmMihy^'^^=^ 
^-Jiic^^i-S B s p H I i n d m ^JPS^m^»fgPtfet::tf i: tJ: J: 

— trpNYS 0 1 - p I FN— 7 i: bfCo ^t^pNYS 0 1 - p I FN-y fi:$^ 

^^^->'^-:^/l-<:/^ K^=i— K■t-§DNA@B^J^^bTV^>^^V^fci6^B$tl.fc::^^^' 
I FN-v«^Jjai^tc#a$tt5„ 
^feV^-e, ropNYS 0 1 — p I FN— V ^Ir^l^iJ' hnTKl^— ^'g ^'fetzij:!? 

HPD31-SP3 <7)-e;}x^*tLi3i^A-f-S ^ i: J: !9 f^MU^i^^mm b 
^„ ^fi^i: bTffiv^Sfc^^)::?'^? I FN-y3t^^^sm^5Z^^nTV^-^^v^p 
NY 3 0 1 Sr^Abfc:;^WtV^^/l.;^ • ^3 >>->'^i^v';^HPD 3 l/pNYS 
0 1 ^«^bfCo 

J5 i^ls ^tlh (D^M.^^i^RXJ^y' 1/ tV^^/u;^ • ^ 3 H P D 3 1 

/pNY3015^. ^^L^'ttTM^gC^Jtfife-C 3 Ot:. 7 2 B^Pslj^^ bfc„ i^^J^ 

PD 3 1 ^^t^^cffiv^fcm-^^^^*, i^^^s^ i fn- v <D^t:^-rmmti:^'^> vt^ 

WW^^fltcHK ■:fU}fy<i^/l^^ ' f-B r^i/^,^^v';;<.HPD 3 1 — S P 3 Sr^t^J^l 

^n^itm:. I F n- 7 ic+a^-rs/^v k<^7^v-> h p< mj — ^an^s :i 
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4 KTprf-o 



^3 ^7v';^:/i^;;^HPD3 1 3 0 

5^3 !>v'^-i/v';^HPD 3 1 -S P 3 6 0 



-s p 3 ^m^i^m\f^x^m^tvtizf^ i fn-v (D«F«i(D^^ji. ^^vtr 

bTV^fc„ 
HllfeM 2 5 

i:fU}f^<^/Uy^ ' ^3 ^j7ix^^v';^HPD 3 l-S P 3\ZX^4^^^4 ^^-^^ 

'l':5?S5l5'l'>'^^— :7 3iP:/— /3^^^(s:(G e nBANK accessionE 
1 1 2 2 9) mr-r:?? I FN-/3) (DN^tcdST^y^a^^Sr^—Ki-SDNA 
i2^JtCB s pH mM^J^#:tjnUfc'fe^;^:7"^-l'-^— (ia^J#-^3 6:036) 

h c^m- % J mB.m^^— k-t^ d n ae^jijih i n d m mwm\^¥sM u 

fcr>'^-fei/;^:^7-r^>- (iB^J#-§-3 7 : |2I3 7) ^MV^T^p^ I FN-/3 c 
DNASr^l^PCRtrfrofCo MJ^l^ P C RT'iii!>ibfcDNA^;t^^JRS^m 
B s pH I^t;«H i n d HI Tr^a Lfc^. p NY 3 0 X^-i; ^—(DMWM%h:^ 
f^^=>'±l3:#^i-'5 B s p H I /H i n d m ^JPg#*§]^$|Sf5AiCif Ai" 5 ^ 
.i:Jj:J:t)^p? I FN- /S^mffl^iJ' iS'— <Sr#|^L:fe„ ^lO^:?^ I FN-j3|imffl 
^^i?— ^pNY3 0 1-c I FN-/3^bfc„ r<??pNY3 0 1-c I FN- 
/3 {i:9-^^5>v'i5^-:^/^-<:7'5=- K^=«— K■t■5DNAiE^J^Wb■rv^;^^V^fci^)^^$n 
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(^14) 
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fc-r^ I FN- j3(*^J3aF^l3:^||^tb6o 

^V^-e> rc^pNYS 0 1 -c I FN-0<lr^I/i5' fnxKl/— -J/g i/?fetC<t «9 

V:^HPD 3 1 - S P 3 (D^fi.^mtmX't^ ^ t J; «9?i^®femflc^«^Ufc„ 

liai^®5>^IIJ6««j2 1 i:|^;m<^^IIil-J:»5 SD S-PAGE:S.tJ«!>:3i;x.^:/::fa 
y va^m^^X^f:.. "^0)1^^. • ^3 !>i^^:/i/:^HPD 3 1 ^ 

^^MV>yh#'a'J-fis I FN- 13 <^)5>^?^:^i-m^^^''^^' K«^^^ttfc 
::^]^tv^^/^;^ • ^3 T>v^i^->';^HPD 3 1 — S P 3 ^^^Km^'^tL^^ 
izifi, ^ I F N - 3 FfOT46 f^ttj^ct/ii^ofco 

^ffofc^. I FN-3t-*H^i-5>'^>'K07^^^^h^ h y — trfiiJ^i-S ^ 

1 5 

mi 5) 



m ^ M ¥^ ^flgP^cD^p? I FN-/3<7)^ISft (mg// 1) 



^3 iJ^^/^^^^v'^^HPD 3 1 5 0 

'f-s ^^^xJ^^^v-j^HPD 3 1 -S P 3 8 0 



-S P 3<^^g^^::^v^T^m$3^fc-l'>? I FN-/3(?5^flai^<?5^||»«. r/wtf 
/^^/W;:^ • ^ 3 Vv^^^ H P D 3 1 ^It^tCffi V^fc^l-Jt-^^ 1 . 6 ^\Z. 
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;^:/ix;^HPD 3 1 - s p 3 ^m^icmy^^xm^x.^ :^>^<^M(D^^n^tim 

^teS-^ : F E RM BP — 08497 

^K<^^:^ :Brevibacillus choshinensis HPD 
3 1-SP 3 

^t£^M<^fe-C^ :t305-8566 S :*:ffl^^Jfto < (^rt? 
^te<Z)0.#:¥^l 5¥ (2 0 0 3) 9^11H 
^te#:^ : F E RM B P - 6 8 6 3 

^t£(^^^ -.Brevibacillus choshinensis HPD 
31 (FERM BP— 1 087) 

^fe=^M(^feT^ :=f305-8.5 66 0 ^S^^SfelRo < (irtJ 

miTB 1#3-^ 

^te<^B# : ¥^1 l¥ (1 9 9 9) 8^3 10 

^fe#^ : F E RM B P - 6 6 2 3 

^fe<^^^ : B a c i 1 1 u s brevis HPD3 1-S5 

^W^(r>hX^ :=r305-8566 0 ;*:a^:^li:0 < firli 

:^lTg 1#3# 

*fe<Z)0#:¥^l l¥ (1 9 9 9) 1^190 
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» * ^ ffl 

(a) ?F^#. 

^^^^:0. 4~0. 6X1. 5~4tfm 

(b) ±m^&o^m 

ti^y—^ + 

(c) fife<^14^ 

MSS^tt 6 0 'CT*5Eigt-r S „ 

(a) 
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mi^^M: 0. 4~0. 6X1. 5~4Mm 



(b) ±m^&o\^m 



+ 



+ 



+ 



(c) fifet^tiSC 



6 orT^E^gc-rso 



12. Jia•?•^?^^U/j^V^r^, Sr#m^-t-5M3j^J®l lt-fB^O>^l-li'^-^^ 
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13. :/l/fcV^^7W>^ .^3 i>i/;|;i^i/;^HPD3 1-SP 3 (FERMB 
P-0 8 4 7 9) „ 

1 4 . 1 ~ 1 3 (D\,^-rM^ 1 ^ii::fa^O>^mv^^/w;^ • ^ 3 IJ/ V 

1 5. m^mi 4tc:|BS<Z):/^if/^^7W;^ • ^3 !>v'^>-i/:^?i^^^^<^^ 
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117 
hos 

1 ATGGST6GCQATATGAAAAATGC6A6TCAAGCAnTCTGACCAATGACCAAGT6AAAGAT 60 ' 
MetG I yAl aAsp 1 1 eLysAsnAI aSerG I nProPheLeuThrAsnAspG I nVa I LysAsp 

61 TTGATAGCCAAGAGCCAAGCTGGCGATACGGATGCACGTGAGCTTGTCpTGAATAGCAAT 120 
Leu i i eAI aLysSerG I nAI aG I yAspThr AspA I aArgG i uLeuLeuVa I AsnSer Asn 

121 ATCA6ACTG6TGT66TCCQTCGTGCA6CGCTnATCAACC6CG6(3TATQAAGCG6ATQAT 1 80 
1 1 eArgLduVa I TrpSerVa 1 Va 1 6 i nArgPhe 1 1 eAsnArgG I yTy rG I uA I aAspAsp 

181 nGnTCAQATCGGTTGCAnGGGnGOTCAAGGCCQTTGACAAenCGATCTTTGQTAC 240 
Leitf'heGlnl ieGlyCysl leGlyLeuLeuLysAlaValAspLysPheAspLeuSerTyr 

241 GATGTGAGATTrTCGACCTATGCGGTGCCAATGATCATCGGAGAAATTCAACGGTnnG 300 
AspValArgPheSerThrTyrAlaValProMetl lei leQIyQIul leQInArgPheLeu 

301 CGCGATGACGGTAGGGTTAAGGTGAGTCGATCGnAAAAGAAACAGCGAATAAGGTGCGG 360 
ArgAspAspG 1 yThrVa 1 LysVa t Ser ArgSerLeuLysG i uThr A I aAsnLysVa I Arg 

361 GGATGAAAGGATGAAnGTACAAGCAATTGGGGCGTGGGGCCACGATGGCAGAAGTGGCA 420 
ArgSerLysAspG i uLeuTyrLysG I nPheG I yArgAI aProThr 1 1 eA I aG I uVa F Al a 

421 GAAGGAGTGGGAATCACGCCGGAGGAAGTAGTCTTTGCGCAAGAGGCAAGCAGAGGGGCT 480 
G I uA i aVa I G I y I i eThrProG I uG I uVa I Va i PheA I aG I nG I uA I aSerAr gA I aPro 

481 TCCTCCATCCATQAQAGCeTnTTQAAAATQACeQOQATGCCATCACAGTGATCGATCAG 540 
SerSer 1 1 eH i sG I uThrVa I PheG I uAsnAspG I yAspPr o 1 1 eThrLeu I i eAspG I n 

541 ATAGGGGATGAAGGTGTGAACAAGTGGTnGAGAAAATTGGCnGAAGGAGGGGATCAGG 600 
I leAiaAspGluGlyValAsnLysTrpPheGiuLysl leAlaLeuLysAspAlal leSer 

601 AGGCTGAGGGAGCGTGAGCAGGTCATCGTCTACCT6CGCTATTACAAGSATCAGACACA6 660 
ArgLeuSerQ I uArgG 1 uG I nLeu 1 1 eVa I TyrLeuArgTyrTy rLysAspG I nThrQ I n 

661 TCTQAGGTAQCAGAGCGTGTAQGQATnCGGAGQTCCAGGTGTCGGGTGTGGAAAAGGGT 720 
Ser G i uVa I A I aG i uArgLeuG I y i I eSerQ I nVa 1 6 1 nVa I Ser ArgLeuG i uLysArg 
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721 ATCCT6CTAAG6ATCAAGGAGCAAATTGAAGATTAG 756 
i I eLeuLeuThr 1 1 eLysG I uG I n 1 1 eG I uH i 
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HI 9 



1 GTGAAC6CAGTGAAGAAAGGCAAGAAGCTATTATGGATCCTATTTTCTTCCTCACT6GTG 60 
ValAsnAlaValLysLysGlyLysLysLeuLeuSerl leLeuPheSerSerSerLeuVal ' 

61 CTGAGGGGCATTGCGGCGGTTCCAGCGACAGGGATGGCCAAGTCAAAGGACAAGCCGCCG 120 
LeuSerG i y 1 1 eA I aA I aVa I ProA I aThrG I yHetA I aLysSerLysAspLysProPro ' 

121 CTTGAAGTGGATTTGTCCACAGTGAAGAT66ATCGTTT6GTTAAAGCCTTGATCGAGCAA 180 
LeuG i uVa I AspLeuSerThrVa I AsnMetAspAr gLeuVa I LysAI aLeu 1 1 eAspG I n 

181 GGTGAAATCGACGAGGAGGCCGACGAGGAAGAGATCAAGAAAGGTGTGQA6AAGTTTTTG 240 
G I yG I u 1 1 eAspG I uAspA i aAspG I nG I uG I u 1 1 eAsnLysA I aVa I Q i uLysPheLeu 

241 A6AGAGAAGAAA6TTGGGCACGGCATTGAT6ACTCGAGCTCGTTGGGGAAAAAAGCAAGC 300 
ArgAspLysLysVa I ProH i s6 1 y 1 1 eAspAspSerSerSerPheG I yLysLysA I aSer 

301 AAAACCCA6CTTTCGGGAGTATCAAAGGCAGCAA6CAAAGTATGCAAGCTGAAAGATGAC 360 
LysThrG I nLeuSerA I aVa I Ser LysA I aA I aSerLysVa I SerLysLeuLysAspAsp 

361 AAGGAAGTGCGCGCTTCCAA6G6GGTACATACG6ATAATCTG6TGATTGCCGTGGTCGA6 420 
LysG I nVa I ArgA I aSerLysArgVa I H i sThrAspAsnLeuVa 1 1 1 eA I aLeuVa I G i u 

421 TTCAATGATCTGGAGCACAACCAGGTGCCAAAAGAAAGCGATTCCTT6T GGACGGGAGAC 480 
PheAsnAspLeuG I uH i sAsnG I nVa I ProLysG I nSer AspSerLeuT rpThrA I aAsp 

481 TTCGACCAAAA6CACTACGA6GAAAT6CT6TTC6ATCGTAAAGGCTATAC6ACTCCTQAA 540 
PheAspG I nLysH i sTy rQ I uG I uMetLeuPheAspArgLysG I yTyrThrThrProG I u 

541 GGGATAAGCATGAGCACGATGGCGAAGTACTACTACGAGCAATCGGGTGAGAGATGGACC 600 
Glyl leSerMetThrThrMetAIaLysTyrTyrTyrGluGlnSerGlyG luThrTrpThr 

601 GTGGATGG6GTTGTCA0TCC6TGGTTGACT6CCGAAAAAGATAAGAAATTCTAGGGT6GA 660 
Va I AspG I yVa I Va I ThrPr oTrpLeuThrA I aG I uLysAspLysLysPheTyr G I yG I y 

661 AACGATGAAAACGQCAACGATGGCAACCCACGCGATCTGGTCGTGGAGACAGT6GAATCT 720 
AsnAspG i uAsnQ I yAsnAspA I aAsnProArgAspLeuVa I Va i G 1 uThr LeuG I uSer 

721 GTAGGGGATGCCATCAAGGGTCATGAAGAAGAATACGACCAACGCGACCC6TATGACTTG 780 
Va I G I yAspA I a i I eLysG I yH i sG I uG I uG I uTy r AspG I nArgAspPr oTy r AspLeu 

781 GATG6AGACAGC6ATCTGATGGA6GCGGATGGCATGCTGGACAACCTGATGCTGGTTCAC 840 
AspG I yAspSerAspLeuMetG I uProAspG I ylietLeuAspAanLeuMetLeuVa I H i a 
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841 TCCGGTATTGGTGAA6AGACTGG6GAAGAT6C6GATGCGATCTG6TCTCACC6CT6QACT 900 
Ser 6 1 y 1 1 eG I y G I uG I uThr G I yG I uAspA 1 aAspA I a 1 1 eT rpSer H i sAr gTr pThr 

901 CT6AAAAA6CCGACAGAAATTCCAQGCACCAGCCTGAAA6GTTACGACTACAT6ATTCA6 960 
LeuLysLysProThrG lull eProGI yThrSerLeuLysAI aTyrAspTyrHet 1 1 eSI n 

961 CCTGAAGATG6CGCACCCGGCGTATTCGCACATGAATAC6GAGACAACCTG66ACTGCCA 1 020 
Pr oG I uAspG I yA 1 aPr oG 1 y Va I PheA I aH i sG I uTy r 6 1 yH i s As nLeuG I yLeuPro 

1 021 GATCTGTATGACACGACAAGACTG6GACATGATTCGCCGGTTGGC6CAT6GTCGCTGATG 1 080 
AspLeuTy rAspThrThrArgLeuGI yH i sAspSerProVa 1 G I y Al aTrpSerLeuMet 

1 081 TCTTCC8GAAGCCATACAGGTAAGATCTTCCAAACCCAACCAACC66ATTTGATCCTTG6 1 1 40 
Ser Ser G I ySerH i sThr 6 1 yLys 1 1 ePheG I nThrG 1 nProThr G I yPheAspPr oTrp 

1141 TC0AAAAT6ATQCT6CAGGAAATGTAT6GGGGCAAGT66ATT6A6CCGCAAGTCATCAAT 1200 
SerLysMetMetLeuGlnGluMetTyrGlyGlyLysTrpl leGluProGlnVal I leAsn 

1201 TAC6AA6ACCTGAAAAAACGGAAAAAGCAGGCTTCGCTCTACGATGGCAGCA6CCTCGAT 1260 
TyrG I uAspLeuLysLysAr gLysLysG I nA 1 aSerLeuTyr AspG I ySerSerLeuAsp 

1 261 GAAGATGGCAAAGTCATCAA6CT6AATAT6CCGCAAGTAGA6AASACACCGCCGGTTCAA 1 320 
GluAspGlyLysVal I leLysLeuAsnlHletProGlnValGluLysThrProProValGIn 

1 321 CCGAAA6ACGGGGATTATTCTTACTTCTCC6ATGAGGGCGACAATCTGAACACGAAGATG 1 380 
Pr oLys AspG I yAspTyr Ser TyrPheSer AspG I uG I yAspAsnLeuAsnThrLysMet 

1 381 ACTTCGGAAGTGATGGACCT6ACAGGCGCGA6CTCGGCATC6ATSAGCTTCGACTC0TG6 1 440 
ThrSerGluVal I leAspLeuThrGlyAlaSerSerAlaSerMetSerPheAspSerTrp 

1 441 AGAGCGATCGAGACC6GGTAC6ACTACCTGTACGT6AAC6T6ATTGATGTCGACTCA6GT 1 500 
ArgAlalleGluThrGlyTyrAspTyrLeuTyrValAsnVal I leAspValAspSerGly 

1 501 GAGAGGACAAGAGTAAAAGAGTAC6ATGAGGAAACGAAAGGGTGG6ATAAG6AA6AAATC 1 560 
6 1 uSerThrThrVa I LysG I uTyr AspAspG I uThrLysG I yTrpAspLysQ I uG I u 1 1 e 

1 561 AGGGTGAAGGATTTCGGTGGGAAAAAGATTGAAGTGGAGTTGAACTACQTGACG6ATGQG 1 620 
SerLeuAsnAspPheA I aG I yLysLys II eG I nVa I G i uPheAsnTyrVa I Thr AspG I y 

1 621 GGCTTGGGGATGTGCGGCTTGTATGTGGATAATTTTGGA6TGACAGCA6AGQGGGAA6TA 1 680 
G I yLeuA I aWetSerG I yPheTyrLeuAspAsnPheAl aVa I Thr A I aAspQ I yG I uVa I 

1 681 GTCTTCTGGGAT6ATGGA6AAGGCGACCAGAA6TTTGATGTGGAT6GATTCATCCATTTC 1 740 
Va I PheSer AspAspAl aG I uG 1 yAspG I nLysPheAspLeuAspG I yPhe 1 1 eH i sPhe 
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1741 GACGGC6AAGGCAAAATGTACGAC6CGTACTACGTGGTAGA6CTGCGGTCCCAT6AAG6G 1800 
AspG I yG I uG I yLysMetTy rAspA I aTyrTyr LeuVa 1 6 1 uLeuAr gSer H i sG I uG I y 

1 801 GTG6ACGAGGGTCTG AAATACTTCCGGCGCAAT6ACACATTCTTCAG6TAT GATCCAGGT 1 860 
Va I Asp6 1 u6 1 yLeuLysTyrPheArgAr gAsnAspThrPhePheThrTyr AspProG I y 

1861 CTGGTGATCTGGTACTACCIATGGACGCTTT6GCAAAAC6CAA6ACAACAACAGCAG0AAC 1920 
LeuVal I leTrpTyrTyrAspGlyArgPheGlyLysThrGlnAspAsnAsnThrSerAsn 

1 921 CATCGAGGCTACG6CATGCTGGGGGTAGTCGAT6GGCATCAGGAAGTTC6TTAGTG6AAT 1 980 
H i sP r oG I yTyrG I yMetLeuG I y Va i Va I AspA I aH i sG I nG I uVa I Ar gTy r TrpAsn 

1 981 AAGGATGAGGGGAACGAGGAGGGGATTGCGGACTCCC6TTAGGAA6TGAACGATGGG6GA 2040 
AsnAspG I uG I yAsnG I uG I uA I a 1 1 eA I aAspSer ArgTy r G I nVa I AsnAspA I aA I a 

2041 TTCAGCCCGAA0AAAACCTGC6GCAT66ATCTC6ACTACATTGTC6GGAGS ATGQATTAG 21 00 
PheSerProAsnLysThr SerQ I yMetAspLeuAspTyr 1 1 eLeuG I yThr MetAspTy r 

2101 GAGGGGCTGAAAGGCAnACGGTATTGAAAGACAGTGATGATTAGACGATaCCGGAAGTT 2160 
G I uProLeuLysG I y 1 1 eThrVa I PheLysAspSer AspAspTy rThrMe-tPr oG I uVa I 

2161 GGGGAAATCGGAAAAATGGTGGGGAAGATGGGTCTGCAAATGAAATTAATTCGTGTGTGC 2220 
Pr.oG I u I i eG i yLys 1 1 eLeuProLys 1 1 eG I yLeuG I n II eLysLeu 1 1 eArgVa i Ser 

2221 AAGAAATTGAC6AAGGCACAGGTG6AGTTGTGCATGAAAAAATAA 2265 
LysLysPheThr AsnA I aG I nVa I G I uPheSer 1 1 eLysLy s=m=* 
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1 ATGAAGCATCCTGATTTTC6CGATCTACCC6CCT6CATGGAAGACGTAACCCTC6CT6CC 60 
HetAsnH i sPr oAspPheArgAspLeuProA I aCysMetG I uAspVa I ThrLeuA I aAl a 

61 CT6GAC6AGTACAGTGGTCCACCAGATCGGAGC6AATACCAATCATTGTATGGACGCTTG 1 20 
LeuAspG I uTy rThr G I yProProAspProThrG I uTy rG I nSerLeuTy r G I yAr gLeu 

1 21 CAAGAG6TTGCCGAAACTCTCCCTCGGCTCTATCG6GA6CATGT6TATCACCCTTTTCTT 1 80 
G I nG I uVa I Al aG I uThrLeuPr oProLeuTy r ArgG I uH 1 sVa I TyrH i sProPheLeu 

1 81 CAA6C6AT6GACAA6TTGTGT6AQTCAG6ATTT6CGCA6AT6CTCCGTCGAGATCCTCAA 240 
G I nAI aMetAspLysLeuSerG I uSerG I yPheAl aG I nMetLeuArgAr gAspProG I n 

241 AAA6A6C6AGAA6CC66TCT6TTTTQC6ATATG6GACA66GCATTCTGGAAAACGGCGAA 300 
LysG I uAr gG I uA I aG I yLeuPheGysAsp 1 1 eA I aG I nA I a I I eLeuG I nAsnG I yG I u 

301 GCGTATGAAGGGGATGGCACGQATGCCTTTCAGQAA6TAGTGAGCGATTTGTACGACGGT 360 
A I aTyrG I uAr gAspA I aThr AspA I aPheG I nG I uVa I Va I Ser AspLeuTyr AspG I y 

361 TTTTTAAGCGAGGAAGACAGGAGTGGCATCAAAGGGCGTGATGAAAGCTTGATTGCTGCT 420 
PheLeuSer G I uG I uAspArgSerG 1 y 1 1 eLysProProAspS I uSerLeu 1 1 eA I aPro 

421 CTGGTCAAATGGGGACGCCCGCAATTGGGACCTTATACGTGGACAGCTGAAGCCGCTGGC 480 
LeuVa I LysTr pG I yAr gProG I nPheG I yProTy rThrTrpThr A I aG i uA I aA I aA I a 

481 CATTTTGGCATGAAGAGGGGGATTGTCAATTTGCGGCGGGCAAAGGGGGGCGT6GGTGT6 540 
H i sPheG I y 1 1 eLysThrG I y i I eVa I AsnLeuProProA I aAsnA I aArgLeuG I yLeu 

541 CTGGGGTGGTCTGGATTAG6TCACGAAACGGGTGGACACGAGATTCTGGACGGCGACAGC 600 
LeuAl aTrpSerA I aLeuG I yH i sG I uThr A I aG I yH i sAsp 1 I eLeuH i sA I aAspThr 

601 66TTT6GTTGGAGAACTGCAGCAAAGCGTCTATGACGCTTTGTTTGATGAGCTTCACAAT 660 
G I yLeuLeuG I yG I uLeuG I nG 1 nThrVa I Ty r AspAl aLeuPheAspG I uLeuH i sAsn 

661 CGGACGCTGGCGGACTACTG6TCGGTCCGAATCGACGAGAGTGGGTCGGAGGTTTTGGGA 720 
ArgThrLeuAl aAspTyrTrpSerLeuArg 1 1 eAspG I uThr A I aSer AspVa I LeuG I y 

721 ATGCTGAACACCGGCGGCGCTGGAGGGATTGGAGTGATTGGATATTTCGGGGGCCTTAAT 780 
1 1 oLeuAsnThrG I yPr oA I aAl aG I y 1 1 eG i yLeu 1 1 eG lyTy rPheArgG I yLeuAsn 

781 AAG6GGTACACCGGAGAAGGAAGAGTGGGGAATAGAGG6CGACAGAATGACGCACATGCA 840 
LysAI aTyrThrG I yG I nA I aThr LeuArgAsnThrG I yProQ I nAsnAspProH i sPro 
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841 
901 
961 
1021 
1081 
1141 
1201 
1261 
1321 



GCA6AGATCTTGCGC6GTTATCTT6CTG0TGA6ACTGGTCGTCTGCTQCATTTTGACAAC 900 
AlaAspl leLeuArgGlyTyrLeuAlaAlaGluThrAlaArgLeuLeuHisPheAspAsn - 

GCATCGGAGTGGGCACAGGCACTTCTCGA6GAAACGA66C6T6ATCTTAAAGGCATCAGA 960 
A I aSerAspTrpAl a6 1 nAI aLeuLeuG I uG i uThrArgArgAspLeuLysG I y 1 1 eThr 

ATAGGCAGAGCCTCTTTGGAT6CAGAAACGGGTCAAAAATCT6CTGCCATTGTC6CTCGC 1 020 
1 1 eG i yAr gA I aSer LeuAsp A I aG i uThr A I aG I nLy sSer A I aA I a 1 1 e Va I A I aAr g 

ACAATTATG6AAGCACGCCTGGTCAGTGTG6AAG6TCATGCCCTCG66CAAATTCAAAAC 1 080 
Thrl leMetGiuAlaArgLeuLeuSerLeuGiuGlyHisAlaLeuGlyGIn I leGlnAsn 

TGGCAGAAC6AGGATGAACGAATC6TTGAGGAAATTCGGTCGGATTTTACAGGTTGCCTG 1 1 40 
TrpH i sAsnG I uAspG I uArg 1 1 eVa I G I nG I u 1 1 eAr gSerH i sPheThr G I ySer Leu 

ACGGT6GAAGACGGCATTGTTTGGGGTATQTATGCT6CQCAT6TCQT6GCAGCAGCCGTC 1 200 
ThrVa I G I nAspG I y 1 1 eVa I Ser G I yMetTy r A I aA i aH i sVa I Va I A I a A i aA I aVa I 

CAAGCAGCCGTTTCAGGAQAGAT6GATACCTCC6CTGCCTTCACAGGGATGAAAACCTTG 1 260 
G I nAI aAi aVa ISerG I yG I uMetAspThrSerAI aAl aPheThrG lyMetLysThrLeu 

CTQAAGAGCAT6CACGACGCCAATCGTTGGTGGGGAGCTCTCTATGTA0GATATCGC6GT 1320 
LeuLysSerllletH i sAspAl aAsnProSerTrpGI yProLeuTyrVal ArgTyrArgG I y 

GATCTCAGTCCGCATCGGATTTAGTCCCGTTCT6GGAGGTAG 1 362 
AspLeuThrProH i sArgI I eTyrSerArgSer Al aSer*** 



Ml 4 



=f^^ KIB^J'IJ 



Hos PI 



gggggLaccLcacLclgLcagcaLgcig 
gggggatcccggcgtgattcccactgc 
gggctgcagatagcggat gaaggtgtg 
gggtctagacctgcttatacatctgtttcg 



Hos P2 



Hos P3 
Hos P4 
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III 1 'J5. 



iinp PI gagagaccATGGACCATCCTGATTTTCGCGATCTACCCG 

imp P2 agaattcagtggtggtggtggtggtggtggtgGCTCGCAGAACGGGAGTAAATCCGATGC 



1^ 1 6 

jlp PI : aaaagaattctttctgcagaacaggatgcgggggagccgccgct 

mi 7 

flp P2 : aaaaaggatccttatagcatctaatcttcaacaaact 
flp P3 : aaaaaaagatcttgaacgatgacctctaataattgttaa 

@ 1 9 

flp P4 : aaaagaattcaaatctagaaagtgtgtgctctgcgaggctgtc 
flp P5 : tccatggcacaatttggtatattatgtaaa 

1112 1 

flp P6 : actcgagttatatgcgtctatttatgtaggat 

M2 2 

flp P7. ttttttctagactttatgaatataaagtatagtgtgt 

M2 3 

flp P8 : gggggctgcagttatatgcgtctatttatgtaggatg 
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cmp PI 
emp P2 



LysArgValHisThrAspAsnLou 
PheGlnThrGlnPro'nirGlyPhe 



aaRcglgtNcaYacNgaYaaYct 
aaKcdgtNggytgNgtytggaa 



\: ^ J VV', R : A or G, Y : C or T, N : A or G or T or C 



2 5 



cmp P3 

emp P4 



cctcgtagtgcttttggtcgaag 

accaataccggagtgaaccagca 
aclalagggcacgcgLggl 



@ 2 6 

ctcccatggctttcgctacccccgtgcagtccgtggactgc 

^2 7 

atataagcttttagggagagaggacttccatggt 

@ 2 8 

tttctgcaggtaaaatcgaagaaggtaaactggta 

@ 2 9 

aaaaagcttttacttggtgatacgagtctgcgcg 

@ 3 0 

ttttggatccgaggaggtgtcggagaactgtagccac 

@3 1 

aaaaagcttctacactggcagctcctcctgtctg 
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@ 3 2 

aaggatccccgtcatatccggca 

HIS 3 

aaaagctttaggcgttatccgctttagc 

^3 4 

tatatccatggcttcttactgccaggcgcccttttttaa 

ms 5 

atataagcttttattttgatgctctctggccttggaa 

la 3 6 

atattcatgagcaacgacttgcttcgatccca 

HI 3 7 

atataagctttcagttctggagataatctgtaagta 



16/16 



wo 2005/045005 PCT/JP2004/016912 

SEQUENCE LISTING 
<110> Higeta Shoyu Co., Ltd. 

<120> Novel Bxevibacdllus chosjnensi.s aad Produdng Method of Protein 

by Using Thereof as Host 

<130> 6826 

<141> 2004-11-08 

<160> 37 

<210> 1 

<211> 756 

<212> DNA 

<213> Brevibacillus choshiaeosis 
<400> 1 

atgggt^ccg atatcaaaaa tgcgagtcaa ccatttctga ccaatgacca agtgaaagat 60 
ttgatagcca agagccaagc t^cgatacg galgcacgt^ agcttctcgt gaatagcaat 120 
atcagactgg tctggtccgt cgtccagcgc tttatcaacc gcg^taiga agcggatgat 180 
ttgtttcaga tcggttgcat tggcttgctc aa^ccgttg acaagttcga tctttcgtac 240 
gatgtgagat tttcgaccta tgcggtgcca atgatcatcg gagaaattca acgctttttg 300 
cgcgatgacg gtacggttaa ^tcagtcga tcgttaaaag aaacagcgaa taaggtgcgg 360 
cgatcaaagg atgaattgta caagcaattc ggccgtgccc ccacgatcgc agaagtggca 420 
gaagcagtgg gaatcacgcc ggaggaagta gtctttgcgc aagaggcaag cs^agcgcct 480 
tcctccatec atgagaccgt ttttgaaaat gacggcgatc ccatcacact gatcgatcag 540 
atagcg^atg aa^gtgaa caagtggttt gs^aaaattg ccttgaa^a cgccatcagc 600 
a^ctgagcg agcgtgagca gctcatcgtc tacctgcgct attacaagga tcagacacag 660 
tctgs^gtag cagagcgtct ag^atttcg caggtccagg tctcg(^tct ^aaaagcgt 720 
atcctgctaa cgatcas^ga gcaaattgaa cattag 756 
<210> 2 
<211> 251 
<212> PRT 

<213> BrevibacilLus choshineosis 
<400> 2 

Met Gly Ala Asp lie li^s Asn Ala Ser GL[i Pro Five Leu Thr Asn Asp 

5 10 15 

Gin Val lys Asp Leu lie Ala Lys Ser Gin Ala Gly Asp Thr Asp Ala 

20 25 30 

Arg Glu Leu Leu Val Asn Ser Asn He Arg Leu Val Ttp Ser Val Val 

35 40 45 

Gin Arg Phe lie Asn Arg Gly Tyr Glu Ala Asp Asp Leu Phe Gin BLe 

50 55 60 

Gly Cys lie Gly Leu Leu Lys Ala Val Asp Lys Phe Asp Leu Ser Tyx 
65 70 75 80 

Asp Val Arg Phe Ser Thr T^r Ala Val Pro Met Ee lie Gly Glu lie 
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Gin Arg Phe Leu Arg Asp Asp Gly Thr Val Lys Val Ser Arg Ser Leu 

100 105 110 

Ijys Glu Thr Ala Asn Lys Val Arg Arg Ser Lys Asp Glu Leu Tyx lys 

115 120 125 

Gin Phe Gly Arg Ala Pro Thr He Ala Glu Val Ala Glu Ala Val Gly 

130 135 140 

ne Thr Pro Glu Glu Val Val Phe Ala Gbi Glu Ala Ser Arg Ala Pro 
145 150 155 160 

Ser Ser He His Glu Thr Val Phe Glu Asn Asp Gly Asp Pro He Thr 

165 170 175 

Leu He Asp Gin He Ala Asp Glu Gly Val Asn Lys Trp Phe GIul Lys 

180 185 190 

lie Ala Leu Lys Asp Ala lie Ser Arg Leu Ser Glu Arg Glu Gin. Leu 

195 200 205 

neValTyrLeuArgTyriyrLysAsp Gha Thr Gin Ser Glu Val Ala 

210 215 220 

Glu Arg Leu Gly lie Ser Ghi Val Gin Val Ser Arg Leu Glu Lys Arg 
225 230 235 240 

ne Leu Leu Thr lie lys Glu Ghi lie Glu His 
245 250 

<210> 3 
<211> 2265 
<212> DNA 

<213> Brevihadllus choshinensLs 
<400> 3 

gtgaacgcag tgaagaaagg caagaagcta ttatccatcc tattttcttc ctcactggtc 60 
ctgagcggca ttgcggcggt tccagcgaca gggatggcca agtcaaagga caagccgccg 120 
cttgaagt^ atttgtccac s^gaacatg gatcgttt^g ttaaagcctt gatcgaccaa 180 
^gaaatcg acga^a(^c cgaccaggaa ga^atcaaca aagctgtgga gaagfcttttg 240 
s^agacaaga aagttcccca cggcattgat gactccagct cctfccg^aa aaaagcaagc 300 
aaaaccce^c tttcggcagt atcaaaggca gcaagcaaag tatccaagct caaagatgac 360 
aagcaagtgc gcgcttccaa gcg^acat acggataatc tggtgattgc cct^tcgag 420 
ttcaatgatc tggagcacaa ccaggtgcca aaacaaagcg attccttgtg gacggcagac 480 
ttcgaccaaa agcactacga ^aaatgctg ttcgatcgta aaggctatac gactcctgaa 540 
gggataagca tgaccacgat ggccaagtac tactacgagc aatcgggtga gacatggacc 600 
gt^al^ggg ttgtcactcc gtggttgact gccgaaaaag ataagaaatt ctacggtgga 660 
aacgatgaaa acggcaacga tgccaaccca cgcgatctgg tcgtcgagac actggaatct 720 
gta^ggatg ccatcaaggg tcatgaagaa gaatacgacc aacgcgaccc gta.tgacttg 780 
gat^agaca gcgatctgat ^agcc^at ^atgctgg acaacd^at gcl^gttcac 840 
tccggtatl^ gtgaage^ac l^^^aagat gc^atgcga td^tctca ccgct^act 900 
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ctgaaaaagc cgacagaaat tccaggcacc agcctgaaag cttacgacta catgattcag 960 
cctgaagatg gcgcacccgg cgtattcgca catgaatacg gacacaacct gggactgcca 1020 
gatctgtatg acacgacaag actgggacat gattcgccgg ttggcgcatg gtcgctgatg 1080 
tcttccggaa gccatacagg taagatcttc caaacccaac caaccggatt l^atccttgg 1140 
tccaaaatga tgctgcagga aatgtatggg ggcaagtgga ttgagccgca agtcatcaat 1200 
tacgaagacc tgaaaaaacg gaaaaagcag gcttcgctct acgatggcag cagcctcgat 1260 
gaagatggca aagtcatcaa gctgaatatg ccgcaagtag agaagacacc gccggttcaa 1320 
ccgaaagacg gcgattattc ttacttctcc gatgagggcg acaatctgaa cacgaagatg 1380 
acttcggaag tgatcgacct gacaggcgcc agctccgcat cgatgagctt cgactcctgg 1440 
agagcgatcg agaccgggta cgactacctg tacgtgaacg tgattgatgt cgactcaggt 1500 
gagagcacaa cagtaaaaga gtacgatgac gaaaccaaag gct^gataa ggaagaaatc 
1560 

agcctgaacg atttcgctgg caaaaagatt caagtcgagt tcaactacgt gacggatggc 1620 
ggcttggcga tgtccggctt ctatctggat aattttgcag tcacagcaga cggcgaagta 1680 
gtcttctcgg atgatgcaga aggcgaccag aagtttgatc tggatggatt catccatttc 1740 
gacggcgaag gcaaaatgta cgacgcgtac tacctggtag agctgcgctc ccatgaaggc 1800 
gtggacgagg gtctgaaata cttccgcx:gc aatgacacat tcttcacgta tgatccaggt 1860 
ctggtgatct ggtactacga tggacgcttt ggcaaaacgc aagacaacaa caccagcaac 1920 
catccaggct acggcatgct g^gtagtc gatgc^catc aggas^ttcg ttactggaat 1980 
aacgatga^ gcaacgagga ^ccattgcc gactcccgtt accaagtgaa cgatgcggca 2040 
ttcagcccga acaaaacctc cggcatggat ctt^actaca ttctcggcac ga.t^attac 2100 
gagccgctga aaggcattac cgtattcaaa gacagtgatg attacacgat gccggaagtt 2160 
ccggaaatcg gaaaaatcct gccgaagatc ggtctgcaaa tcaaattaat tcgtgtgtcc 2220 
aagaaattca cgaacgcaca ^tcgagttc tccatcaaaa aataa 2265 
<210> 4 
<211> 754 
<212> PRT 

<2 13> BrevibadUus choshinezisis 
<400> 4 

Val AaoL Ala Val Lys Lys Gly Lys Lys Leu Leu Ser lie Leu Phe Ser 

5 10 15 

Ser Ser Leu Val Leu Ser Gly He Ala Ala Val Pro Ala Thr Gly Met 

20 25 30 

Ala Lys Ser Lys Asp Lys Pro Pro Leu Glu Val Asp Leu Sex Thr Val 

35 40 45 

Asn Met Asp Arg Leu Val Lys Ala Leu lie Asp Gin Gly Glu He Asp 

.50 55 60 

Glu Asp Ala Asp Gla Glu Glu lie Asu Lys ALa Val Glu lys Phe Leu 
65 70 75 80 

Arg Asp Lys Lys Val Pro His Gly lie Asp Asp Ser Ser Ser Phe Gly 
85 90 95 
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Lys Lys Ala Ser Lys Thr Gin Leu Ser Ala Val Ser Ljrs Ala Ala Ser 

100 105 110 

Ijys Val Ser Lys Leu Lys Asp Asp Lys Gin Val Arg Ala Ser Lys Axg 

115 120 125 

Val His Thr Asp Asn Leu Val lie Ala Leu Val Glu Phe Asn A^ Leu 

130 135 140 

Glu His Asn Gin Val Pro Lys Gin Ser Asp Ser Leu Trp Thr Ala Asp 
145 150 155 160 

Phe Asp Gin Lys His Tyx Glu Glu Met Leu Plie Asp Arg Lys Gly Tyx 

165 170 175 

Thr Thr Pro Glu Gly He Ser Met Thr Thr Met Ala Lys Tyx Tyr Tyx 

180 185 190 

Glu can Ser Gly Glu Thr Trp Thr Val Asp Gly Val Val Thr Pro Trp 

195 200 205 

Leu Thr Ala Glu Lys Asp lys Lys Phe Tyr Gly Gly Asn Asp Glu Asn 

210 215 220 

Gly Asn Asop Ala Asn Pro Arg Asp Leu Val Val Glu Thr Leu Glu Ser 
225 230 235 240 

Val Gly Asp Ala ne Lys Gly His Glu Glu Glu T^r Asp Gba. Arg Asp 

245 250 255 

Pro 1^ Asp Leu Asp Gly Asp Ser Asp Leu Met Glu Pro Asp Gly Met 

260 265 270 

Leu Asp Asn Leu Met Leu Val His Ser Gly Ee Gly Glu Glu Thr Gly 

275 280 285 

Glu Asp Ala Asp Ala lie Tcp Ser His Arg Trp Thr Leu lys I^^ Pro 

290 295 300 

Thr Glu ne Pro Gly Thr Ser Leu Lys Ala Tyr Asp Tyr Met He Gin 
305 310 315 320 

Pro Glu Asp Gly Ala Pro Gly Val Phe Ala His Glu lyr Gly His Asn 

325 330 ' 335 

Leu Gly Leu Pro Asp Leu Tyr Asp Thr Thr Arg Leu Gly Btis Asp Ser 

340 345 350 

Pro Val Gly Ala Trp Ser Leu Met Ser Ser Gly Ser His Thr Gly I^rs 

355 360 365 

He Phe Gin Thr Gin Pro Thr Gly Phe Asp Pro Trp Ser Lys Met Met 

370 375 380 

Leu Gin Glu Met Tyi Gly Gly Lys Trp He Glu Pro Gin Val He Asn 
385 390 395 400 

Tyi Glu Asp Leu Lys Lys Arg Lys Lys Gin Ala Ser Leu Tyx Asp Gly 

405 410 415 

Ser Ser Leu Asp Glu Asp Gly Lys Val lie lys Leu Asn Met Pro Gin 
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420 425 430 

Val Glu Li^s Thr Pro Pro Val CSln Pro Lys Asp Gly Asp l^r Ser lyi 

435 440 445 

Phe Ser Asp Glu Gfty Asp Asn Leu Asn Thr Lys Met Thr Ser Glu Val 

450 455 460 

lie Asp Leu Thr Gly Ala Ser Ser Ala Ser Met Ser Phe Asp Ser Tcp 
465 470 475 480 

Arg Ala lie Glu Thr Gly Tyr Asp Tyr Leu Tyi Val Asn Val lie Asp 

485 490 495 

Val Asp Ser Gly Glu Ser Thr Thr Val Lys Glu T^ Asp Asp Glu Thr 

500 505 510 

lys Gly Tcp Asp Lys Glu Glu lie Ser Leu Asa Asp Phe Ala Gly Lys 

515 520 525 

Lys ne Gin Val Glu Phe Asn Tyr Val Thr Asp Gly Gly Leu Ala Met 

530 535 540 

Ser Gly Phe Tyr Leu Asp Asn Phe Ala Val Thr Ala Asp Gly Glu Val 
545 550 555 560 

Val Phe Ser Asp Asp Ala Glu Gly Asp Gin lys Phe Asp Leu Asp Gly 

565 570 575 

Phe ne His Phe Asp Gly Glu Gly Lys Met Tyx Asp Ala Tyr Tyr Leu 

580 585 590 

Val Glu Leu Arg Ser His Glu Gly Val Asp (Hu Gly Leu Lys Tyx Phe 

595 600 605 

Arg Arg Asn Asp Thr Phe Phe Thr Tyx Asp Pro Gly Leu Val lie Tcp 

610 615 620 

TyiTyxAsp Gly Ai^ Phe Gly lys Thr Gin Asp Asn Asn Thr Ser Asn 
625 630 635 640 

His Pro Gly Tyr Gly Met Leu Gly Val Val Asp Ala Has Gla Glu Val 

645 650 655 

Arg Tyr Trp Asn Asn Asp Glu Gly Asn Glu Glu Ala lie Ala Asp Ser 

660 665 670 

Arg Tyr Gin Val Asn Asp Ala Ala Phe S&t Pro Asn lys Thr Ser Gly 

675 680 685 

Met Asp Leu Asp Tyr He Leu Gly Thr Met Asp T^r Glu Pro Leu lys 

690 695 700 

Gly ne Thr Val Phe Lys Asp Ser Asp Asp Tyr Thr Met Pro Glu Val 
705 710 715 720 

Pro Glu He Gly Lys Tie Leu Pro Lys lie Gly Leu Gin ne lys Leu 

725 730 735 

He Arg Val Ser Lys Lys Phe Thr Asn Ala Ghi Val Glu Phe Ser He 
740 745 750 
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Lys Lys 
754 
<210> 5 
<211> 1362 
<212> DNA 

<2 13> BrevibadUixs dioshiaensis 
<400> 5 

atgaaccatc ctgattttcg cgatctaccc gcct^catgg aagacgtaac cctcgctgcc 60 
ctggacgagt acactggtcc accagatccg accgaatacc aatcattgta tggacgcttg 120 
caagaggttg cc^aaactct ccctccgQtc tatcg^agc atgtgfcatca cccttttctt 180 
caagcgal^g acaagttgtc tgagtx^gga tttgcgcaga tgctccgtcg agatcctcaa 240 
aaagagcgag aagccggtct gttttgcgat atcgcacagg ccattctgca aaacggcgaa 300 
gcgtatgaac gcgatgccac ggatgccttt caggaagtag tcagcgattt gtacgacggt 360 
tttttaagcg aggaagacag gagtggcatc aaaccgcctg atgaaagctt gattgctcct 420 
ctggtcaaat ggggacgccc gcaattcgga ccttatacgt ggacagctga agccgctgcc 480 
cattttggca tcaagacggg cattgtcaat ttgcccccgg caaacgcccg cctgggtctg 540 
ctcgcgtggt ctgcattagg tcacgaaacg gctggacacg acattctcca cgccgacacc 600 
ggfeW^cttg gagaactgca gcaaaccgtc tat^acgctt tgtttgatga gcttcacaat 660 
cggacgct^ cggactacl^ gtcgctccga atcgacga^a ctgcctxMiga cgttttggga 720 
atcctgaaca ccggccccgc tgcagggatt ^actgattg gatatttccg cggccttaat 780 
aaggcgtaca ccggacaagc aacactgcgg aatacagggc cacagaatga cccacatcca 840 
gcagacatct tgcgcggtta tcttgctgct gagactgctc gtctgctgca ttttgacaac 900 
gcatccgact gggcacaggc acttctcgag gaaaccaggc gtgatcttaa aggcatcaca 960 
ataggcagag cctctttgga tgcagaaacc gctcaaaaat ctgctgccat tgtcgctcgc 1020 
acaattat^ aagcacgcct gctcagtctg gaaggtcatg ccctcgggca aattcaaaac 1080 
tggcacaacg aggatgaacg aatcgttcag gaaattcgct cccattttac a^ttccctg 1140 
accgtgcaag acggcattgt ttcgggtatg tatgctgcgc atgtcgt^ agcagccgtc 1200 
cas^cagccg tttcaggs^a gatggatacc tccgclgcct tcacagggat gaaaaccttg 1260 
ctgaagagca tgcacgacgc caatccttcc t^ggacctc tctatgtacg atatcgcggt 1320 
gatctcactc cgcatcgcat ttactcccgt tctgcgagct ag 1362 
<210> 6 
<211> 453 
<212> PRT 

<2 13> Br evibadUus choshiiiensis 
<400> 6 

Met Asn His Pro Asp Phe Arg Asp Leu Pro Ala Cys Met Ghx Asp Val 
5 10 15 . 

Thr Leu Ala Ala Leu Asp Glu Tyr Thr Gly Pro Pro Asp Pro Thr Glu 

20 25 30 

Tyr Gla S er Leu Tyr Gly Ar g Leu GLi Glu Val Ala Glu Thx Leu Pro 
35 40 45 
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Pro Leu 1^1 Arg Glu His Val Tyx Bis Pro Phe Leu Gin Ala Met Asp 

50 55 60 

Lys Leu Ser Glu Ser Gly Phe Ala GLi Met Leu Ai^ Axg Asp Pro Gin 

65 70 75 80 

Lys Glu Arg Glu Ala Gly Leu Phe Cys lie Ala Gki Ala lie Leu 

85 90 95 

Ghi Asn Gly Glu Ala lyr Glu Aig Asp Ala Thr Asp Ala Phe Ghi Glu 

100 105 110 - 

Val Val Ser Asp Leu Tyx Asp Gly Phe Leu Ser Glu Glu Asp Arg Ser 

115 120 125 

Gly He Lys Pro Pro Asp Glu Ser Leu He Ala Pro Leu Val Lys Trp 

130 135 140 

Gly Arg Pro Gin Phe Gly Pro Tyi The Trp Thr Ala Glu Ala Ala Ala 
145 150 155 160 

HLs Phe Gly lie Lys Tha: Gly He Val Asn Leu Pro Pro Ala Asn Ala 

165 170 175 

Arg Leu Gly Leu Leu Ala Trp Ser Ala Leu Gly His Glu Thr Ala (fly 

180 185 190 

His Asp ne Leu His Ala Asp Thr Gly Leu Leu Gly Glu Leu Gin Ghi 

195 200 205 

Thr Val Tyr Asp Ala Leu Phe Asp GluLeuHis Asn ArgThrLeuAla 

210 215 220 

Asp Tyr Trp Ser Leu Arg lie Asp Glu Thr Ala Ser Asp Val Leu Gly 
225 230 235 240 

He Leu Asn Thr Gly Pro Ala Ala Gly lie Gly Leu lie Gly Tyi Phe 

245 250 255 

Arg Gly Leu Asn Lys Ala Tyi Thi Gly Ghi Ala Thi Leu Arg Asn Thr 

260 265 270 

Gly Pro Gin Asn Asp Pro His Pro Ala Asp lie Leu Arg Gly Tyx Leu 

275 280 285 

Ala Ala Glu Thr Ala Arg Leu Leu HLs Phe Asp Asn Ala Ser Asp Trp 

290 295 300 

Ala Gin Ala Leu Leu Glu Glu Thr Arg Arg Asp Leu lys Gly lie Thr 
305 310 315 320 

ne Gly Arg Ala Ser Leu Asp Ala Glu Thr Ala Gin lys Ser Ala Ala 

325 330 335 

ne Val Ala Arg Thr He Met Glu Ala Arg Leu Leu Ser Leu Glu Gly 

340 345 350 

His Ala Leu Gly Gin ne Ghi Asn Trp His Asn Glu Asp Glu Arg ne 

355 360 365 

Val Gin Glu Ue Arg Ser His Phe Thr Gly Ser Leu Thr Val Gin Asp 
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370 375 380 

Gly ne Val Ser Gly Met lyr Ala Ala His Val Val Ala Ala Ala Val 
385 390 395 400 

Gin Ala Ala Val Ser Gly Glu Met Asp Thr Ser Ala Ala Phe Thi Gly 

405 410 415 

Met Lys Thr Leu Leu lys Ser Met His Asp Ala Asn Pro Ser Trp Gly 

420 425 430 

Pro Leu Tyr Val Arg Tyx Arg Gly Asp Leu Thr Pro His Arg lie Tyr 

435 440 445 

Ser Arg Ser Ala Ser 

450 452 
<210> 7 
<211> 28 
<212> DNA 
<2 13> Artificial Sequence 
<400> 7 

ggg^acct cactctgtca gcai^ctg 28 

<210> 8 

<211> 27 

<212> DNA 

<213> Artificial Sequence 

<400> 8 

gggggatccc ^cgtgattc ccactgc 27 

<210> 9 

<211> 27 

<212> DNA 

<2 13> Artificial Sequence 

<400> 9 

g^ctgcaga tagcggatga s^gtgtg 27 

<210> 10 

<211> 30 

<212> DNA 

<213> Artifixial Sequence 

<46o> 10 

g^tctagac ctgcttatac atctgtttcg 30 

<210> 11 

<211> 39 

<212> DNA 

<213> Artificial Sequence 

<400> 11 

gagagaccat ^accatcct gattttcgcg atctaco^ 39 
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<210> 12 

<211> 60 

<212> DNA 

<213> Artificial Sequence 

<400> 12 

agaattcagt ggtggtggtg gtggtggt^ t^ctcgcag aac^gagta aat^atgc 60 

<210> 13 

<211> 44 

<212> DNA 

<2 13> Artificial Sequence 

<400> 13 

aaaagaattc tttctgcaga aca^tgcg ^^agccgc cgct 44 

<210> 14 

<211> 37 

<212> DNA 

<2 13> Artificial Sequence 

<400> 14 

aaaaaggatc cttatagcat ctaatcttca acaaact 37 

<210> 15 

<211> 39 

<212> DNA 

<213> Artificial Sequence 

<400> 15 

aaaaaaagat cttgaacgat gacctctaat aattgttaa 39 

<210> 16 

<211> 43 

<212> DNA 

<213> Artificial Sequence 

<400> 16 

aaaagaattc aaatctagaa agtgtgtgct ctgcga^ct gtc 43 

<210> 17 

<211> 30 

<212> DNA 

<213> Artificial Sequence 

<400> 17 

tccat^ac aatttggtat attatgtaaa 30 

<210> 18 

<211> 32 

<212> DNA 

<213> Artificial Sequence 

<400> 18 



9/12 



wo 2005/045005 



PCT/JP2004/016912 



actcgagtta tatgcgtcta tttatgtagg at 32 

<210> 19 

<211> 37 

<212> DNA 

<213> Artificial Sequence 

<400> 19 

ttfctttctagactttatgaatataaagtat agtgtgt 37 

<210> 20 

<211> 37 

<212> DNA 

<2 13> Artificial Sequence 

<400> 20 

g^gctgca gttatal^cg tctatttatg ts^gatg 37 

<210> 21 

<211> 23 

<212> DNA 

<2 13> Artificial Sequence 

<400> 21 

aarcgngfcnc ayacngayaayct 23 
<210> 22 
<211> 23 

<212> DNA 

<213> Artifijcial Sequence 

<400> 22 

aanccngtng gsrtgngtj^g gaa 23 

<210> 23 

<211> 23 

<212> DNA 

<213> Artificial Sequence 

<400> 23 

cctcgtagtg cttttggtcg aag 23 

<210> 24 

<211> 23 

<212> DNA 

<2 13> Artificial Sequence 

<400> 24 

accaataccg gagtgaacca gca 23 

<210> 25 

<211> 19 

<212> DNA 

<2 13> Artificial Sequence 
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<400> 25 

actatagggc acgcgtggt 

<210> 26 

<211> 41 

<212> DNA 

<2 13> Artificial Sequence 

<400> 26 

ctcccatggc tttcgctacc cccgtgcagt ccgtggactg c 

<210> 27 

<211> 34 

<212> DNA 

<2 13> Artificial Sequence 

<400> 27 

atataagctt tfa^gs^s^ a^cttcca tggt 

<210> 28 

<211> 35 

<212> DNA 

<213> Artificial Sequence 

<400> 28 

tttctgcagg taaaatcgaa gae^gtaaac tggta 

<210> 29 

<211> 34 

<212> DNA 

<2 13> Artificial Sequence 

<400> 29 

aaaaagcttt tacttggtga tacgagtctg cgcg 

<210> 30 

^11> 37 

<212> DNA 

<213> Artificial Sequence 

<400> 30 

ttttggatcc gaggaggtgt c^agaactg tagccac 

<210> 31 

<211> 34 

<212> DNA 

<213> Artifijdal Sequence 

<400> 31 

aaaaagcttc tacacl^gca gctcctcctg tctg 
<210> 32 
<211> 23 
<212> DNA 
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<2 13> Artificial Sequence 
<400> 32 

aaggatcccc gtcatatccg gca 23 

<210> 33 

<211> 28 

<212> DNA 

<213> Artificial Sequence 

<400> 33 

aaaagcttta ggcgttatcc gctttagc 28 

<210> 34 

<211> 39 

^12> DNA 

<213> Artificial Sequence 

<400> 34 

tatatccatg gettcttact gccaggcgcc cttttttaa 39 

<210> 35 

<211> 37 

<212> DNA 

<2 13> Artificial Sequence 

<400> 35 

atata£^ctt ttattttgat gctctct^gc cttg^aa 37 

<210> 36 

<211> 32 

<212> DNA 

<2 13> Artificial Sequence 

<400> 36 

atattcatga gcaacgactt gcttcgatcc ca 32 

<210> 37 

<211> 36 

<212> DNA 

<2 13> ArtifidLal Sequence 

<400> 37 

atataagctt tcagttct^ agataatc% taagta 36 
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